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An Experimental Study of Belt Lacing. 





By WALTER FLInT, M. E. 

Every one who has had the care of belting 
has always had a decided preference for 
some particular form of lacing; and no 
doubt has ever existed in his mind that it 
was the best. 

It is the object of this paper to demon- 

strate so far as possible, which of the most 
common joints is the strongest, the question 
of wear not being considered. 
’ Another point to be determined is the effi- 
ciency of the round punched holes compared 
with the narrow slit cut with a belt awl. It 
is claimed by many practical men that holes 
made with the awl are better, because none 
of the leather is removed. Good reasons for 
doubting this theory have appeared, but no 
actual proof has been presented. 

In making these tests, 4-inch belting was 
selected and laced 
thoroughly with 
}-inch lacing, well 
stretched. Five holes 
were punched % inch 
from the end for a 
single row of holes, 
and for a double row 
of holes the second 
row was 1} inches 
from the end. The 
punched holes were 
#; inch diameter. 
These five holes re- 
moved 18 inch from 
the width of the belt. 
The belt being 4 
inches wide, the net 
section is about 76 
per cent. of the solid 
belt, while in the 
cases where the holes 
were cut with an 
awl, the net section 
is theoretically about 
the same as the solid 
belt. 

‘be apparatus for 
holding the speci- 
mens was so con- 0. 8. 
structed that the belt 
wus free to move as 
though it were on pulleys, thus equalizing 
the strain in that direction. It was then 
held in the testing machine by hooks, 
which allowed it to stretch more on one 
side than the other if it wanted to. This 
latter condition is not strictly true of a belt 
on pulleys, but considering the very short 
length of the samples it was thought best 

0 have it so. 
No. 1 ann 1a. 


The form of this joint is plainly shown in 
cut No, 1, and No. 1a shows the break. The 
belt was not injured. The lace broke in the 
middle first and then on the edge. The 
joint failed under a tension of 1,150 pounds. 

Since the net section should hold about 
065 pounds, it is clear that more lacing 
should be put in. 


No. 2. 


This is the same form of joint as No. 1, 
except that the holes were made with an 


} 


‘wi. It was not thought worth while to 


photograph this one before testing. It will 
be noticed that the lace cut the belt from the 
holes in various directions. The lace did 
not fail till after the belt failed on the lower 
side. 

The joint failed at 790 pounds, and the 
form of the break shows that the failure was 
due to the form of holes rather than weak- 
ness of belt. 


No. 3 AND 3a. 


Same number of holes and punched same 
as No. 1, but double laced, as shown in cut 
No. 8. The break is shown in cut No. 3a, 
atc. The lace was not broken. 

Tension applied, 1,460 pounds. 


No. 4. 


Exactly the same as No. 2, except that it 
was double laced as No. 3. 

Tension applied, 1,335 pounds. 

It failed by the lace cutting through the 
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No. 7 AND 7A. 


Cut No. 7 shows this form of joint. Holes 
punched. The break is shown in 7a, and 
took place at 1,510 pounds. 

The lace failed in one place, while the belt 
failed generally. 


No. 8 AND 8A. 


This is known as the ‘‘ boot leg” lacing, 
and is a great favorite in eastern Maine, be- 
cause of its durability. Of course, it cannot 
be used with a tightener nor in many other 
places. 

No. 8a shows the break which occurred in 
the lace ; the belt itself had started to tear 
in several places on the inside. 

Tension applied, 1,310 pounds. 


No. 9. 


This is a double-laced joint with only one 
strand in each hole. Holes punched. The 
negative of the broken specimen was lost, 
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No. 0. 


A Stupy or BELT FASTENINGS. 


belt. Shape of holes was cause of failure. 
The lace was not injured. 

These tests would seem to show that holes 
cut with an awl are far inferior to punched 
holes. 


No. 5 AND 5A. 


This was a trial of one of the metallic 
fastenings. The fastenings being 1 inch 
long, the holes had to be made 3 inch from 
the end of belt. 

No. 5a shows the broken joint. 

Tension applied, 725 pounds. 

Two of the hooks broke, one straightened 
out, one pulled through the belt and one re- 
mained sound, thus showing failure of both 
belt and fastenings. 


No. 6 AND 6A. 


Same as No. 5, except that by staggaring 
the holes four more hooks were put in. 

No. 6a shows the broken joint which 
failed under a tension of 1,480 pounds. 

Both belt and fastenings failed. 
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but the break occurred along the line A B. 
The lace was not injured. As near as could 
be observed the break was simultaneous 
along A B. 

Tension applied, 2,015 pounds. 

The net section of belt should have held 
about 2,065 pounds. This would seem to 
show that nothing further can be obtained 
when five 4 inch holes are used, since the 
lace held more than the belt. 


No. 10. 


Same as No. 9, except that holes were cut 
with an awl. It was thought since No. 9 
failed on account of too small a net section, 
that by making holes with anaw! might pos- 
sibly help matters. Thecutshows the result. 
The lace was not injured. ; 

Tension applied, 1,590 pounds. 


No. 11 AND 114. 


No. 11 is peculiar in that the holes are 
staggered. one strand in each hole, and 
strands not crossing on either side. There 






appears to be no reason why it should not 
hold as much as No. 9. The lace was evi- 
dently faulty, since the holes did not appear 
particularly strained. No. 11a shows the 
broken lace on the lower side. 

Tension applied, 1,835 pounds. 

This comes the nearest to No. 9 in strength. 

Maine State College, Orono, Me. 
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Molding Pump Plungers Without An- 
chors. 





By J. WEYHENMEYER. 





The method illustrated in this article is in 
use for molding pump plungers in the shops 
of the Jeanesville Iron Works at Jeanesville, 
Pa. 

Molding a plunger with one end solid 
without anchors has been an enigma to a 
great many foundrymen building pumps. 
The manner in which 
these plungers are 
cast will, I think, be 
approved by practical 
men as being simple 
and not easily im- 
proved, while its 
adaptability is un- 
questioned. 

Fig. O is a section 
of the plunger cast- 
ing to be made. It 
is cast larger than 
required, as shown 
by the dotted line 
A A, so that when 
finished it will be 
clean and solid at the 
top. The part above 
A Ais cut off in the 
machine shop, and 
holes 9, 9, 9 are then 
drilled and tapped 
for bolting on the 
head that receives the 
piston rod. 

In preparing to 
make a casting of this 
nature the molder 

will prepare the first 
or bottom piece D 1, 
which is about 6 
inches high, with a bottom plate bolted 
on, as shown at A, Fig. 1, by filling it with 
sand full enough to allow for one layer of 


Ao. Ila. 


‘brick and a coat of loam ; this done he will 


then set the pattern B, Fig. 1, on, which is 
about 24 inches long, with a bail C bolted 
on, to drawit out with. This pattern should 
be set central in the flask and _ perfectly 
plumb, the flask, of course, being level. 

To mold plungers of different lengths it is 
necessary to have the flask / made in dif- 
ferent sizes. 

The flasks D being made interchangeable 
two pins a a will be put in and lifted over the 
pattern B on to the piece D 1 which has been 
prepared. The molder will then bolt these 
pieces together and proceed to ram up the 
flask to the top, when he will put on another 
section of flask D, making a joint at the top 
of this one, and continue drawing the pattern 
B upward until the mold is made the re- 
quired length, and joint every other section. 

When the midld is rammed up strike off 
the sand around the pattern at H about 1§ 
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inches from the top of the flask D to receive 
the cores F. The mold now being ready to 
black and finish will be dried in the oven. 

We will now explain the core barrel G, 
Fig. 2; it must necessarily be small enough 
to make thecore at the neck H, and as many 
ropes as are required to make the core the 
proper size at J. 

The core is swept up with the sweep /. 
Fig. 4; the barrel G you 
will observe has movable 
journals K K. The core 
being ready the molder rests 
both ends on wooden blocks, 
so that it will not slip in 
raising it. The journal and 
flange combined at the top 
end of the barrel is now 
removed, and the bail Z is 
bolted on at WV; the crane 
hook is then attached to 
the bail Z and the core up- 
ended, the bottom journal 
resting continually on the 
wooden blocks until sus- 
pended. 

The bottom journal K 
is then removed and the 
core shown at N, Fig. 4, 
which is made on an arbor 
O, Fig. 3. with a lug P 
threaded the same as the 
barrel at @ and screwed 
into the barrel. It will 
readily be seen that this 
closes everything up at the 
bottom of the core. 

The molder having placed in the pit one 
or more sections of the mold bolted to the 
bottom piece D 1, he will place in the thick- 
ness block of wood shown at # for the core 
to rest upon, also four wooden wedges S 
standing on end in the bottom of the mold; 
these being in place the molder will lower 
the core into the mold until it rests on the 
block FR and against the wedges 8. He will 
continue placing the sections of mold over 
the core until the mold is the required 
length. 

The core will then be centered on the top 
by placing one of the cores F' against the 
center core, and ramming sand between the 
core ¥ and the flask at H and putting one 
core in at atime until the four sections are 
in and the whole top is covered. 

In order that the casting may be run clean 
eight g-inch gates 7, Fig. 6, are made in the 
covering cores / in a position to allow the 
metal to drop immediately on the bottom and 
not strike the mold or core. 

The bail Z is removed, the runner box U 
placed in position and the runner finished. 
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Fig.O 
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The cross V should stand above the flask 
about 2 to 4 inches to permit four iron blocks 
as shown at W to be placed one at each sec- 
tion of the cross at X, and an iron wedge 
driven just tight between the cross V and 
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center it can be centered by tapping the 
wedges at X enough to place it in the 
proper position. 

Having the core perfectly centered he will 
then close the mold down finally, bolting 
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MoLpING PuMP PLUNGERS. 
blocks W. The molder will then attach the joint together, and preventing any pos- 


two grab hooks to the flange of runner 
box U and proceed to hoist the whole mold 
and core together from the joint 5, Fig. 
1, when the wedges and block can be re- 














The cross V will then be placed on the top 
of the core barrel bolted fast to the flange 
M with four 3-inch bolts. 





sibility of the core rising by placing a clamp 
Y on each end of the'cross and to one of the 
flanges of the flask, and wedging between 
the clamp Y and cross V. 














A 


wee 
| American Machinist |_-- 











ae 


SURFACE GRINDING MACHINE. 


moved, and the joint’,cleared of dirt that 
has fallen down when making the runner 
U1. Should the core be hanging out of 


The mold is now ready for metal, which 
should be poured hot and quick. Fig. 3 is 
the box in which the bottom core .V is made 
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in. Fig. 6 is the covering core which is made 
in sections. 

The core Z is a rectangular shape and jx 
placed across the runner at 7 to prevent any 
impurities from entering the mold. J 

It is desirable to loosen the clamps ats 
Fig. 1, as soon as practicable after metal jp 
the runner is set; this to permit the ex. 
pansion of core barrel, which would other. 
wise crack the solid end of the castin; 

To remove the core barrel from casting 
revolve it sufficiently to enable it to free jt. 
self from the arbor O, Fig. 2, when it cay 
easily be withdrawn. Ocan be broken and 
removed with the loose core sand. 

To secure the core from any possibility of 
being unable to sustain its own weiglit, es. 
pecially at its greatest diameter, a number 
of wooden pegs may be placed in vent holes 
of core barrel and driven tight prior to plac. 
ing the rope on; this will prevept any tend. 
ency of the core to slip. 

Jeanesville, Pa. 





oe 
New Sarface Grinding Machine. 





We present herewith two general views 
and a detail of anew surface grinder, the 


general construction of which will be readily 
understood from the engravings. The ma- 
chine rests upon a base, the plan of which is 


T-shaped, one arm of this base supporting a 
bed resembling a lathe bed upon which the 
platen moves. 

A shorter bed upon the other arm of the 
base supports a head having a vertical hous- 
ing, to which the saddle carrying the wheel 
spindle is fitted. 

The spindle is large in proportion to size 
of wheel used, runs in large bearings, and is 
supported at the outer end from an over- 
hanging arm, as shown. 

The hood, which is supported from the 
overhanging arm, is provided with means 
of running water onto the wheel if desired, 
and the platen is designed to take care of 
the waste water. A pump is furnished, 
if desired. 

The wheel is moved vertically by means 
of the upper hand wheel, which is provided 
with micrometer graduations, and the short 
horizontal belt which drives the spindle is 
kept at a uniform tension by connecting the 
shaft from which it is driven to the spindle 
support by links, one of which is seen in the 
front view of the machine. The boxes tor 
the countershaft are fitted to slots which 
allow them to move horizontally as the 
wheel is moved vertically. 

The wheel is moved horizontally either by 
hand (by the lower hand wheel) or automatic- 
ally at the end of the movement of the 
platen, as may be 
desired. The platen 
is guided by one 
V only, resting 
upon a flat surface 
at the back, and its 
movement is sufli- 
cient to enable the 
machine to grind 
true the entire 
platen surface. 

Adjustable dogs 
reverse the motion 
at any desired 
point, and in doing 
so move a square 
bar seen in {front 
of the machine be- 
low the platen and 
marked A in the 
detail engravings. 
To the left-hand 
extremity of this 
bar are attached two 
curved connections, 
Band C, the other 
extremities of 
which are con- 
nected to the oscil- 
lating plates D 
and H, which are 
journaled upon and 
freely turn upod 
the hub of the notched disk F, whici is 
keyed to the cross-feed screw. 

On the disks D and #, at points diametric- 
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ally opposite the connections referred to, are 
the double pawls } and ¢, either or both of 
which can be thrown into action in either 
direction, so that the wheel will thus be fed 
across the bed in either direction, being ad- 
vanced either at one end of the platen travel 
only or at both ends, as may be desired. 

Various sizes of the machine are built, the 
on. shown being for wheels up to 12 inches 
diameter, 2inches face. It has a table 48 
inches by 12 inches, and takes work 9 inches 
high under a 12-inch wheel. Spindle is 2} 
incues diameter with bearings 6 inches long. 

fie machine is built by the Diamond 
Macuine Co., Providence, R. I. 

tie 
Shop Notes—Drop Forgings. 








An AMERICAN MACHINIST man, who re- 
centiy visited the shops of the Billings & 
Spencer Co., at Hartford, found them quite 
busy, especially on bicycle parts and bicycle 
wrenches, about 125,000 of the latter being 
the production for this year. The electrical 
interests also contribute their share of busi- 
ness. as is shown by the fact that about 35 
tons of pure copper per week were being 
made into drop-forged commutator bars, 
varying in size from the smallest, weighing 
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Drop Foreine METHODS. 


a few pennyweights, and used on phono- 
graphs, to the largest for the dynamos put 
in at Niagara, where each bar weighs about 
25 pounds. 





The demands of the cycle makers for new 
styles of wrenches, and lots of them, have 
led to the introduction of a number of new 
methods in their manufacture, and one 
among the most interesting of these is 
illustrated by Fig. 1, which represents the 
sliding jaw of one style of bicycle wrench. 
The bar of this wrench is shaped as shown 
by the cross section at a, which is about its 
actual size. For a time the slot through the 
sliding jaw} to fit this bar was made by 
drilling a series of holes of a diameter equal 
to the thickness of the bar, and then broach- 
ing out the metal left by the drills. It is 
now done by an entirely different and novel 
method, as indicated by the dotted circles at 
Fig. 1, the larger circle indicating the form 
of the piece as it leaves the drop hammer, 
and the smaller one the single hole which is 
(drilled through it. This hole is then filled 
with a plug of babbitt metal, which is ,% 
inch diameter, and 1g inches long. These 
plugs are cast in a device resembling in 
principle the old-fashioned bullet molds, 
only there are holes in it for casting about a 
dozen plugs at once, the metal being poured 
into a runner that communicates with all of 
them. 


in the hole is then taken to a drop hammer 
and flattened out, cold, to the form indi- 
cated by the full lines; the die in which 
this is done being the proper shape for the 
outside of the jaw, and the only function of 
the babbitt metal being to insure that the 
piece is at all points forced out against the 
impression in the die, which insures also 


This jaw with the babbitt metal plug 
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that the hole shall be the right size and 


shape. The surplus alloy is forced out at 
each end of the piece in the form of a fin. 
The soft metal is then removed by melting 
it out in a pot of similar metal heated, a few 
seconds’ immersion in this melted metal 
doing the work thoroughly, and the hole is 
then finished by forcing a smooth broach 
through it. 





Another operation on these wrenches will 
be understood by reference to Fig. 2, which 
shows the arrangement of two grinding 
disks, the one to the left being mounted in 
a head in the ordinary way, while the other 
one is upon a spindle that has an endwise 
sliding motion through its boxes. Between 
them is placed a very thin rest to support 
the work, which is held in a pair of tongs 
between the disks, which are then brought 
together upon it, so that both sides are 
ground simultaneously and parallel to each 
other. The disks are of cast-iron, covered 
with emery paper, or cloth, and the device 
forms an exceedingly efficient means of 
grinding opposite surfaces parallel and to 
gage. 





For annealing forgings a method is in use 
here that is the invention of Mr. H. K. 
Johnson, superintendent of the Russell & 
Irwin shops at New Britain, Conn. 

The apparatus consists, in the B. & S. 
shops, of two pieces of 8-inch steam pipe, 
about 6 feet long. These are closed at the 
ends by caps, one of which has a nipple in 
it, to which is attached a small rubber hose 
carrying ordinary illuminating gas from the 
city mains. The cap at the other end has a 
small cock which can be opened. 

The work to be annealed is put into these 
tubes until they are filled, and the tube is 
then closed tight and the gas turned in 
until all the air is driven out, which is shown 
by the fact that the jet of gas issuing from 
the small cock at the other end of the tube 
burns steadily. This cock is then closed, 
and the communication to the gas pipe being 
left open, the tubes are placed in a furnace 
which heats them and their contents to the 
required degree, and then allows them to 
cool off very gradually. 

Work which is polished bright before 
being heated in this way is just as bright 
afterwards, and the proc- 
ess will even remove the 
black oxide (scale) from 
forgings, leaving them 
white or gray. 





Mr. Billings, whostarted 
in life as a machinist and 
tool maker, was speaking 
of the development of drop 
forging and its compara- 
tive newness as an indus- 
try. He said: ‘‘In the 
period between 1856 and 
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For the Springfield armory above referred 
to, Mr. Billings has recently designed and 
built what is believed to be the largest drop 
hammer ever constructed—certainly the larg- 
est ever built in this country. The hammer 
head is forged wrought-iron, and weighs, fin- 
ished, 1,200 pounds, the anvil weighing 15 
times as much, or 9 tons. A second hammer 
of the same dimensions is now being con- 
structed for the same armory. 
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Plates of Uniform Strength. 





By ALBERT E. Guy. 





SECTION 12. 





RIBBED PLATES—CONTINUED. 


It remains now to determine the shape of 
the rib. Figs. (22), (23) and (24) represent 
respectively half a top view, a diametral 
section, and part of the development of a 
section, along a circumference of radius 2, of 
the cylinder bottom. It is thus seen that 
the structure is composed of T-sections. Di- 
viding by 12 the bending moment about any 
point of the radius, the problem consists in 
finding the hight d of the rib. 

The bending moment for any radius z is 
(equation 16, section 2): 


M = 0.2929 x 2° p. 
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to that of the rib. Consequently 


b= 28 > b, = b—handd, = d—h. 


— , 


This reduces the unknown quantities to one, 
viz., d. 

We may write equation (116) in the more 
convenient form : 
4bdb,dh* 


839) bd*—b, d,* 


a=bd*'*—b, d,* — 
In studying the figure (24) we see that 5 + 
d, = 6, + d = a certain sum which we 
may call m. Hence 
m—b=d,, (m— db)? = d,?, 
m—b, = d,(m—b,)? —d. 
These values substituted in (117) give, 
after obvious reductions, 


a= (m*—b d,)h—4bB,h 
See) 


m* —bb, 


Finally we obtain 


— 
m=d+h=4/ ; +kbb,; 


(118) whence d = —d, + /* +b d,. 
t 


The coefficient & takes the place of. an ir- 
reductible fraction, and a series of its values 
is given herewith corresponding to different 
ratios of d tod: 




















Equating this to the moment of resistance 
of the section, we have 


(116) 0.2929 2? p 


12 =f}.bd*—b, d,*— 


4b db, da, (d— d,)* 


bd? —b, d,*# 


In the expression of the moment of resist- 
ance of the section we have two known 
quantities : ) and>, ; d and d, are unknown, 
and generally when it is required to find the 
moment of inertia of such a section, the 
method of successive approximations is 
The dimensions d and d, are guessed 


used. 








1860 I was at Colt’s 
armory, and saw the first 
practical drop operated. 


“3 
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Afterwards, in 1861, they 





were adopted at the U. 8. 
armory at Springfield, and 
in the same year I put 
in a plant of drop-forging 
machinery, and contracted 
with E. Remington & Son, 
of Ilion, N. Y., to furnish 
them with 280,000 sets of 
drop forgings for their 
army pistols.” 
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That was a very large 
contract for those days, 
and would not be despised 
even now, when the mag- 
nitude of the business is 
to some extent indicated 
by the fact that in the die 
room of the B. & 8. Co. 
there are at present something over 300 
tons of finished dies, all of which are what 
is known as live dies, 7. ¢., dies that either 
are frequently used, or are likely to be used 
again, the regular practice being to weed 
out those which are unlikely to be again 
used, plane them off, and cut a new impres- 
sion in them for another job. 
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Fig. 24 
RIBBED PLATES. 


at and a first approximation is obtained; 
then d and d, are increased or reduced, ac- 
cording to the conditions, and another ap- 
proximation is had, and so on, if the work 
is worth the time spent on it, until satisfac- 
tory values of d and d, are found. Most 
generally, in cases similar to the present 
one, the thickness of the top flange is equal 





178) 181 | 1 8 | 1.80 | 1.98 1.98 | 2.04 | 2.10 | 2.16 
| | } } 


= a 


| 0.7 06 | 0.5 


2.32 | 2 42 | 2.54 | 2.68 | 2.84 | 3.04 
| 


| 
12 19 0.9 | 0.8 


2.24 








When the hight d is required, the simplest 
way to proceed isas follows: Since a, b, 
b, and are known, it will be found con- 
venient to employ in (118) a coefficient k = 
2.5; a value d, of d will thus be determined, 
and with it the real coefficient approximated 
and introduced in the formula. In any case, 
two operations at least will be necessary to 
obtain d. 

Letus find the greatest hight of the ribs 
of the cylinder cover : 

__ 0.2929 = p X 6 
7 127 
p = 100 pounds per square inch ; 
2 = R= 20" radius; the stress f = 
3,000 pounds per square inch. 

Substituting in formula (118) for the sym- 
bols their value, and following the above 
instructions, we have : 

d = 11" jy and d, = 10.475. 

As for the shape of the ribs, the writer 
has found by calculation that line A Bis a 
straight line. In consequence thereof the 
following rule may be established : 

Rule.—For a given circular plate firmly 
fixed along a circumference of radius R (Fig. 
238) and provided with a number of radial 
ribs whose thickness is known. First.— Find 
their greatest hight d, from equation (118,) : 


d, =—b+4/4 4+2.55,. 


Second.—Find distance B o from equation 
(20), section 2, viz.: 


Boz=2z= VA 1.138 fh? : 
Pp 


(in our case 2 = 3''.65), in which f, h and p 
are known ; then draw a straight line join- 
ing A and B, and the shape of the rib is thus 
determined. 


a xX 2, 





This form of ribbing may be objected to 
by some designers as being awkward; 
furthermore, because of the necessary great 
depth of the ribs, it may not be convenient 
to produce the wall of the eylinder far 
enough down to accommodate them. 

The depth of rib may be reduced some- 
what by adopting another shape, 7. «., 
making the rib of uniform depth diametrally. 
This is less economical than the first manner. 
In order to establish proper formule, how- 
ever, the plate of uniform thickness must 
first be calculated. 

It has been shown in paragraph 9* that a 
circular plate of radius R supported, not 
fixed at the edge, and sustaining a uniform 
load p per unit of area, is composed of two 


*See AmEeRicaN MACHINIST, November 15, 1894. 
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parts, viz., one of even thickness having 
for diameter 2 x 0.7071 R; and another of 
varying thickness surrounding the former. 
It is very easy to deduce from that the rules 
governing the plates fixed at the edge and 
of even thickness. 

When a plate of radius R is placed con- 
centrically upon a circular support of radius 
7, = 0.7071 R, and is uniformly loaded, the 
inner portion may be considered as firmly 
fixed at the line of support; then the bend- 
ing moments about this line of junction of 
the two portions of the plate are equal, as is 
explained fully in paragraph (8). The bend- 
ing moment concerning the annular portion 
is: 


(Eq. 87.) M= 1 p(R? —M)emfe rh, 


his the maximum thickness of the an- 
nulus and the even thickness of the inner 
plate. 
But for a plate whose flat portion has a 
radius = R, we have: 
Rf R.. 
Rr 0.7071 R’ 
whence R,, the diameter of the total plate, 
= 1.4142 R. The value of z for r = 0.7071 
R is 0.16, and for R = 0.7071 Ry. 


@ = 0.16 X 1.4142 = 0.226272. 
Hence the bending moment for the annular 
portion is, 
_—______3 
(119) M, = 7p (i414 R*— R* ) 


T 


0.226272 R = f ; Rit ; 
and the thickness, ; 


(120) tod "A 0.6788 


This is nearly the value found by Profes- 
sor Grashof, viz.: 


h=R / 2 2, 
3 of 
and generally adopted in practice for plates 
fixed at the edge and uniformly loaded. 

We may now employ the expression (119) 
of the bending moment for determining the 
size of the ribs of uniform depth, because 
the rules applying to the full plates apply 
also to the ribbed ones. 

We may write: 


6 X 0.226272 x ™p R® _ 








= da, 
i27 
or 8X 0.226272 X 8.1416 x 100 x 8,000 _ 
12 x 8,000 


94.78. 


This value is introduced in equation (118) 
where 6 and d, have the same value as be- 
fore, and we obtain 


d, = —10.472 + 
04.78 
(8) 
Finally in round numbers 
d, = 93", d= 93" + 4" = 98". 





+ K (10.472 x 9.847). 





Remark.—Because of the lack of conven- 
ient formule some designers have been 
tempted to consider a rib of uniform depth 
as a solid fixed at both ends and uniformly 
loaded; that such a method is producive of 


excessive results is shown by applying it to - 


the present case. The plate is supported by 
12 radial ribs or their equivalent, 7. ¢., 6 
beams fixed at both ends, and whose maxi- 
mum bending moment is 


2 

Mmax = i's PL 3 4. . 
— hp, 
=? 


p = 100 pounds; f= 3,000 pounds; Z 
= 40" = 2 R; b= $” = thickness of beam; 
d, is the unknown depth of the rib. 


8.1416 x 400 x 100 x 40 _ 
12 x6 


8,000 x §. 





Hence 





5.1416 X 400 X 100 X 40x 8 
12 x 8 000 x 5 
= 14”.94 or nearly 14 '}§. 
By comparing this result with those ob- 
tained previously it is evident that this 
method is incorrect and should not be used. 
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Some Special Tools in the Cincinnati 
Milling Machine Company’s Shops.—II. 





By Joun RANDOL. 


SOME DRILLING JIGS. 


In the way of dniling jigs, two examples 
are shown in Figs. 9and10. Fig. 9 shows 
a very neat little jig for drilling holes in 
hubs ; the hub arbor A A, Fig. 9, is simply 
clamped in a V-groove in the top of the 
shelf by means of the ‘‘ turn-around” strap 
B, secured by the clamp screw C. Disa 
thumb screw which holds the drill bushings 
in place. All the drill bushings used with 
this jig are provided with ‘‘not in use” 
seats in the base of the jig, as clearly shown 
in Fig. 9, so that when the jig is taken out 
of the tool room all of its drill bushings 
came with it, on a single check. 

Fig. 10 shows a cone jig, in which the 
bush holder, J J, is slotted on the vertically 
adjustable piece B,so that the bush is ad- 
justable horizontally and vertically ; the 
body of the jig forms a quite heavy casting, 
as clearly shown, and is made readily port- 
able by being placed on a wood-bed trolley, 





Big. 9. 
































Fig. 12 
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which shows a chip being cut by this tool, 
while Fig. 15 shows a chip made with the 
tool set a little farther out, so that the chip 
does not curl quite so quickly, and the 
piece and unsevered chip are taken out of 
the lathe, and photographed separately to 
show the very slight chip distortion in- 
duced by the use of this peculiarly seated 
and held lathe tool. 

Two effects must be produced by a turn- 
ing tool; the chips must be separated from 
the stock in two planes ; commonly there is 
another and wholly needless effect produced, 
which consists in bending the chip and 
shortening it, so that a lathe chip is in- 
variably crooked, and thicker than it was 
as it lay undisturbed in the stock, and very 
commonly is also broken nearly in two 
ciosswise in a great many places; all of 
these needless effects are produced at the 
cost of uselessly expended lathe-driving 
power, and what is much more serious, at 
the cost of greater strains on the work, and 
vastly greater wearing effects on the tool 
itself than are needed to do the desired 
work. It would appear evident that the 
less the chip distortion and breakage, the 
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SPEcIAL TOOLS. 


which is also fitted with a wooden side 
block provided with holes to take all the 
different arbors needed with this jig; the 
bushes not in use are provided with seats in 
the base same asin Fig. 9. These are two 
very convenient combinations, and can be 
copied to advantage. The general idea of 
their construction is to unite several pieces, 
commonly separate, in one portable struct- 
ure, so that all may be kept together at all 
times, thus saving the workman the labor 
needed to collect what he wants for the 
particular job in hand. The arbors shown 
in Fig. 10 have tap clearance holes in them, 
so that with a right-and-left drill-spindle 
rotation the holes can be tapped in a lot of 
cones after drilling on this same fixture very 
rapidly. 
A LATHE TOOL HOLDER. 

A new lathe tool holder for heavy cuts 
and fast work is shown in Figs. 11 and 12, 
which show its construction, and in Fig. 18, 


less the useless work done, so that the 
straighter and thinner and more unbroken 
the chip turned off by a given feed per inch 
the more cheaply that chip is cut. 

But there is another side to the lathe-tool 
question which deals only with the cutting 
tool itself viewed as an implement to be 
largely produced and constantly maintained 
in every machine shop. 

The common forged diamond point is 
perhaps the most expensive lathe tool ever 
used, that is to say, the diamond point costs 
more per inch of cutting body to be ground 
away in cutting edge maintenance, than 
any other tool in use. To reduce this cost, 
straight cutting bits have been detachably 
secured to bit-holding stocks, many of 
which have been patented and put on sale, 
and bought and used with economical results. 

The tool block here shown does two 
things—it makes a very cheap inserted bit 
lathe tool, and furnishes a very cheap and 


SerremBer 5, 1895 


stiff tool post. In brief, this inserteg 
bit lathe-tool holder is simply a ray 
iron block bolted on the tool-post slide. 
pierced with an oblique square hole to 
take a hardened bar of § inch square too} 
steel, and tapped from above for two 
set screws; Fig. 11 shows the genera) ap. 
pearance of this tool block in working 
position, and Fig. 12 is a reproduction of 
the working drawing from which it was 
made. The tool, or bit, is a simple straight 
piece of $-inch square tool steel, hardened 
the whole length. The lathe swings 19 
inches. The dimensions in Fig. 12 give the 
obliquity of the hole in both directions, and 
also the twist of the tool seat which gives 
the front, or leading, tool-face clearance. 
The stock being turned in Figs. 13 and 15 js 
Midvale crucible spindle steel, which is by 
no means a very soft or easily cut material ; 
rough diameter, 3} inches reduced to 23 
inches diameter, cut ;4 inch deep on a side, 
feed 38 per inch. The angle of the tool 
makes the chips ,% inch wide, and its thick- 
ness is from 60 to ;8t, of an inch. The 
chip shown in Fig. 15 has a much more 
open curl, hence shows less bending distor- 








Fig. 13. Fig. 15. 


tion, and is also less easily broken, showing 
less fracturing strain in process of cutting. 
This tool post and tool and work produced 
by their use are thus minutely illustrated, 
as the subject of fast lathe work and cheap 
lathe tool making is one of prime impor- 
tance, and the full value and scope of this 
simple and cheap evolution of the inserted 
bit lathe tool, should be fully comprehended 
by all persons interested in the produc- 
tion of engine lathe work. In the case 
of this particular job which was always 
turned with specially prepared tools, this 
tool post turns out fully one-fourth more 
work than anything else ever used. Fig. 
13 shows the marks on the finished surface 
of successive settings of the tool made in 
the effort to produce the long spiral chip 
shown in Fig. 15. Theoretically, Fig. 15 is 
thought to show the best chip ; in practice, 
however, this good chip is taken care of 
with difficulty ; it is very strong, and cannot 
be allowed to wander around the shop at 
will, and it is broken only with consid- 
erable difficulty. Fig. 13 shows the pre- 
ferred form of chip, which is not nearly 
so strong and breaks off occasionally in 
such lenths as are not inconveniently carried 
away. 

The careful and systematic attention given 
by Mr. Holz to all the finishing operations 
under his charge gives great force to his 
emphatic recommendation of the general 
use of this tool post where much stock is to 
be removed. 

While this is being written the same lathe 
on same job is taking acut 20 per inch feed, 
chip ;{; inch wide and +3}, of an inch thick, 
flooded soap and water lubrication, 11 revo- 
lutions per minute. The soap used is the 
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“f. Eldred Magie Crown Drilling Soap,” 
made at Milwaukee, Wis. 

Fig. 16 shows a power-driven tail-spindle 
feed on this same 19-inch lathe, used in 
drilling the milling machine spindles; it is 
illustrated here to show a very simple screw 
worm gear releasing arrangement, by 
the tail spindle screw is made either 


and 


which 











and up-and-down support tothe end mill, 
having the plane of its cutting face parallel 
to the plane of the table, and would seem to 
give all possible efficiency of support to this 
very useful combination ; the rig is easily 
and quickly put on and taken off, and is also 
easily and cheaply made, and commends 
itself sufficiently without an elaborate re- 
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as clearly shown in Fig. 18. This choice of 
means of work support is quite important. 
The turning and the rough cut of the thread- 
ing is better done with the three-jaw support 
only, while great precision of screw is 
secured by the use of the mutilated bush 
support in the final finishing of the screw 
thread. 





Fig. 16. 
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Fig. 19 
machine or hand driven instantly. The 
worm is splined on the worm shaft and 
the working thrust is taken on the shoulder 
7’; the drive is shown disconnected ; to 
put the power drive in gear it is only 
necessary to push the worm along on the 
spline shaft until the worm thread engages 
a worm wheel tooth ; a hand “‘ racing” turn 
on the worm-gear handle disconnects the 


power drive. The extreme simplicity of 





Fig. 17. 
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hearsal of its merits. It is in constant use 
at the Cincinnati Universal shops, and is 
furnished to order. 


FOLLOW REST AND TOOL HOLDER. 


Fig. 18 shows a self-contained follow rest 
and screw-threading tool post, used in this 
shop for threading table feed, cross, and 
knee screws. A, Fig. 18, is the tool post 
block proper of the lathe, slid back and 
used as a ‘back support for the threading 
rest; the seats B B B and the quadrant web 
W, and the way F, for the sliding tool-carry- 
ing block or post 7, are all parts of one 
solid casting. This gives a closeness and a 
rigidity of threading tool and work support 
not attainable by the common separate fol- 
low rest and tool post. The vertical tool 
adjustment is had by an adjustable wedge 
underneath the tool. The same simplicity 
and directness, and the same idea of collect- 
ing as many separate parts into one, that 


Fig. 18. 


Fig. 19 is a section of the tool post used 
with this follow rest ; the tool elevation is 
readily had by the wedge support of the 
tool ; the latch which fixes the position of 
the tool is screwed permanently in place ; to 
adjust the tool hight the tool post screws 
are slacked off enough to allow the wedge 
to slide along over the top of the latch. 
This forms a very simple and perfectly rigid 
adjustable tool post, cheaply made, and 
entirely reliable when in use. 

SSE ES 
Russian lron Industries. 





Russia has been very slow in the develop- 
ment of her iron industries. With inex- 
haustible deposits of iron ore of the very 
best, and abundance of fuel, she is behind 
even France which is not rich in iron ores. 
In the last ten years Russia’s pig-iron pro- 
duction has increased threefold, but is still 
trifling as compared with her wealth of 
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The United States began late, and has 
nearly caught up to old England, and Russia 
is now asking, ‘‘ Why should that which is 
possible for America be impossible for us ?” 
In the Urals many beds of iron are not 
worked, although the red hematite ores of 
the region deserve special attention. The 
ore yields 64 per cent. in smelting. Forests 
are in abundance, but are wasted in being 
burned down instead7of being used for fuel 
for iron industries. 

The duty on iron in Russia is of two kinds 
—a ‘‘raised” tariff, which is charged upon 
iron from countries with which Russia has 
no agreement, and the conventional tariff 
upon iron from countries with which she 
has an agreement. The ‘‘raised” tariff on 
iron in bars, puddling iron, iron in powder, 
and iron rails, is $32.91 per ton, while the 
conventional tariff is $21.39 per ton. The 
‘‘raised” tariff on sheet iron to No. 25 Bir- 
mingham gage is $43.60 per ton, and the 
conventional tariff is $27.79 per ton. On 
sheet iron above No. 25 the ‘‘ raised” tariff 
is $47.90 per ton, and the conventional tariff 
is $34.20. The Consul-General at St. Peters- 
burg, from whose report the above informa- 
tion is gathered, concludes as follows : 

‘* Russia thus far has neglected the riches 
which nature has given her, and acts as a 
people for whom iron is not an article of 
first necessity, but of luxury. Here, it 
would seem, are rich fields for enterprise 
and industry, and a profitable opening for 
capital.” 

ee 


American Machinery in Spain. 





The sons of Tomas Haynes, Cadiz, Spain, 
write us as follows: 

‘‘Having been many years established in 
this country and had great experience com- 
mercially with this nation, permit us to point 
out to you one of the difficulties that we ex- 
perience in introducing new classes of ma- 
chinery, etc., and we have invariably found 
that printed information, such as is con- 
tained in illustrated catalogs, periodicals, 
etc., has not been sufficient to augment and 
increase business ; what is actually required 
is that our manufacturers and farmers should 
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this worm-drive shift makes it valuable in 
special cases. 


VERTICAL MILLING ATTACHMENT. 


Fig. 17 shows a very well supported ver- 
tical spindle end-milling rig applied to the 
pillar and knee milling machine. The sup- 
port is had by a rigid A-frame gibbed to the 
pillar dovetail, and an upright extension 
from this base A-piece up to the overhead 
supporting arm. This gives a fore-and-aft 





mark the previously described work of Mr. 
Holz, is very evident in this convenient and 
rigid screw-cutting follow rest. 

It will be observed that the bearers and 
the tools are brought up very close to the 
left-hand face of this combined follow rest 
and tool post, so as to work short neck 
screws; and it is to be further noted that 
either the three naked bearers alone may be 
used to support the work, or the work 
support may be had by the mutilated bush, 


opportunity. In 1894 the following was the 

pig-iron production of the countries named : 
England ........... 8,251,592 tons. 
United States ...... 144i 
ee 6,301,544 ‘ 
ME eb eseieeds 2,298,112 ‘‘ 
PE ccwevcxkue ais 1,498,648 ‘ 


Here it will be seen that England pro- 
duced five and one-half times as much as 
Russia, the United States nearly five times 
as much, and Germany four times. 


actually see the goods, etc., and we would 
suggest that a number of American machine 
builders, etc., organize together for the pur- 
pose of having stock or show rooms in each 
of our provinces. Now, for instance, if sev- 
eral were disposed to entertain this proposal 
we could arrange a place for this purpose 
in a central part of this city for a minimum 
amount of rent, and we feel sure that by this 
means great impulse would be given to this 
class of business. Further, we would point out 
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to you the laxity of advertising matter, such 
as pamphlets, etc., arriving from the United 
States, admitted we sometimes receive these 
publications, but in nothing like the extent 
to the number we receive from the United 
Kingdom. From our knowledge of Spain, 
a nicely got up catalog or price list vrinted 
in the Spanish language, and a depot at each 
of the capitals of provinces, a grand future 
could be worked up for all classes of Ameri- 
can machinery and tools.” 
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The Gun Shrinks When Heated. 

Under the heading of ‘* The New Army 
Gun Explained,” a New York paper pub- 
lishes a dispatch from Willet’s Point con- 
sisting mainly of the ideas of an expert 
marksman concerning the new army gun, 
the Krag-Jorgensen. Owing to the fact 
that this man can surpass about everybody 
else in shooting at targets, it is declared that 
his opinion of the new gun ‘‘is therefore 
worth considering.” The extract will serve 
to show how well informed the marksman is 
on mechanical matter connected with gun 
construction : 

All these defects in the sight can be 
remedied, but there is another more serious 
fault which Sergeant Nihill speaks of. He 
says the shots vary greatly, owing to the 
heating of the gun, which takes place very 
quickly. After six shots are fired from the 
gun, he says, the barrel becomes so hot 
that a man cannot bear his hand on it. 
Tnis, he says, causes the steel of the barrel 
to expand, which, as the tendency is inward 
as well as outward, reduces the size of the 
bore, and thus retards the speed of the 
bullet, causing it to lower as the gun grows 
hotter. 

me 


Heater for Brazing. 





We give herewith an illustration of a 3- 
burner brazer which uses gasolene as fuel, 
and is adapted for pipe and bicycle frame 
work. The burners and pump are attached 





to a 10-gallon tank, which is tested to 150 
pounds pressure. 

The arrangement of pump and burners is 
such that pressure is evenly distributed, and 
the flames converge at 8 inches from the 
burners. Quite heavy brazing can be done, 
the six joints in the drop hanger of a bicycle 
frame, for instance, being brazed in five 
minutes, at-one heat. The back is adjusta- 
ble for all sizes of work, and special holding 
devices can be readily attached. It is made 
by the White Mfg. Co., 40 State street, 
Chicago, Ill. 
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American Technical Publications 
Abroad. 





Not the least important of our exports to- 
day are our technical publications. Only a 
generation ago the engineers of this country 
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looked to Europe, and especially to England, 
for their supply of’ technica) literature. 
‘* The last twenty years, however,” says Hn- 
gineering, London, ‘‘ have seen an astound- 
ing development of the American engineer.” 
We have richly endowed and splendidly 
equipped technical schools and an army of 
live professors. We have the several na- 
tional societies, such as the Mechanical En- 
gineers, the Civil Engineers, the Mining En- 
gineers and the Electrical Engineers (we are 
not responsible for this order of arrange- 
ment) whose yearly published Transactions 
belong to the world. Our practical men as 
well as the more leisurely professors con- 
tribute largely to technical literature, and 
their work is welcomed and appreciated 
wherever science holds sway. International 
copyright will be found to be in no field 
more mutually helpful than in the protection 
and promotion of technical literature. We 
notice that the well-known publishing firm 
of W. H. Wiley & Sons have arranged with 
Chapman & Hall, of London for the British, 
European and Colonial trade in their valua- 
ble publications. 
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LETTERS FROM PRACTICAL MEN. 





The Teeth on the Miter Gear Pattern, 
Editor American Machinist: 

I read with interest Mr. Dingey’s article 
in the AMERICAN MACHINIST, August 22d, 
upon ‘‘Making a Miter Gear Pattern.” I 
do not see why he limited his method to 
miter gears, as it is, of course, equally ap- 
plicable to all bevel gears, and, in fact, 
in the method of attaching the teeth to the 
pattern, which is the principal point of the 
article, also to spur gears. About the 
method of making the teeth, it strikes me 
that the article is not as clear and explicit as 
it might be, and certainly not clear and 
explicit enough for its full comprehension by 
one of my limited capacity. I understand 
that the face of the pattern before the teeth 

are put on is turned under size, so that 
it does not form the bottom of the teeth, 
and each entire tooth, except the top 
of it, is shaped by hand. The face of 
the pattern cannot, of course, be turned 


i very much under size or it must make 


) the pattern weak. The alternate teeth, 
as I understand it, are glued on, and 
have to be shaped without removal, 
while after sawing the teeth apart every 

other one is taken off, and is shaped at the 

bench. Then these loose teeth must have a 

thin wing upon each side forming one-half 

of the bottom of the tooth space, so that 
they will require very delicate handling. 

It must also be a rather ticklish job to get 

these odd teeth back securely and accurately 

in place, and then there will be the saw kerf 
in the middle of each tooth space to be filled 
up. Iam certainly glad to learn as much as 

I can of this“different way of doing things, 

but after all I think that the dovetailing 

method has not yet been much improved 
upon. TECUMSEH SwIFT. 





Keeping Fire Pumps Ready for Service 

—Temperature of Water in Boilers, 
Editor Amerwan Machinist : 

A few weeks ago one of your correspond- 
ents described his plan for keeping a fire 
pump ready for action, which consisted of 
having a very small hole bored through the 
internal part of the throttle valve just below 
the seat, the sole object of the same being to 
keep the steam pipe free from water, but 
while this is a good plan so far as it goes, it 
does not prevent the steam cylinders and 
pistons from rusting, nor prevent the piston- 
rod packing from corroding the rod and 
becoming dry and unfit for’use at the crit- 
ical moment when a fire pump is needed for 
prompt service. 

On one of my visits to a large steam 
plant, I found the fire pump constantly in 
motion, although it moved very slowly, and 
on investigation I found that while this 
pump was controlled by an automatic gov- 
ernor, which was so constructed that when 
the water pressure was lowered from any 
cause, steam would be admitted and the 
pump started in the usual way; in addition 
to this a small hole had been bored through 


the water piston, which allowed the water 
to pass from one end of the water cylinder 
to the other, thus keeping the pump in 
motion constantly, although no water was 
pumped in the ordinary sense of the word. 

The consumption of steam was small, no 
water was wasted, and the pump was 
known to be ready for instant use, night or 
day. Of course, when the pump is in hard 
service, there is a slight leak through this 
hole, but it is of little account, and if it 
becomes enlarged by the action of the water 
passing through it, the attention of the 
engineer is called to the defect by the increase 
in the speed of the pump under normal con- 
ditions. I donot know who should have 
the credit for introducing this plan, but 
believe that the pump was one of the well- 
known Worthington type. If there is any 
better way for keeping a fire pump in good 
order let some of your many correspondents 
describe it. 

Another correspondent wants to know 
why it is that some of the writers for me- 
chanical papers use the word ‘‘ we” instead 
of the pronoun ‘‘1”’ when referring to them- 
selves, as every reader knows that it is of 
their own work that they are speaking. 

In reply, would say that it does not look 
well to see an article full of those important 
looking capitals, as it appears egotistical, 
hence efforts are made to avoid them as much 
as possible, also because it makes more of a 
variety, which is desirable. However, it is 
the practice of some editors to insert the 
‘“‘T” where the correspondent is too 
modest to use it. Several years ago the 
writer sent a communication to one of the 
monthly mechanical papers, in which the 
pronoun referred to scarcely occurred at all, 
but when printed there were about a dozen 
of them which were very prominent. This 
was bad enough, but when the next issue of 
the paper appeared, containing a letter from 
another correspondent who criticised the 
writer severely for using so many ‘‘Is,” it 
seemed like adding insult to injury, but 
there was no redress. 

While engineers usually admit that the 
water in a boiler has the same temperature as 
the steam, except in cases where there is no 
circulation, or where water of a lower tem- 
perature has just been pumped in, still some 
appear to think that if we allow all of the 
steam to escape, the same temperature is 
maintained in the water. This is a mistake, 
for as the steam escapes the pressure is re- 
duced, and when only atmospheric pressure 


‘remains, the temperature is reduced to 212° 


Fahr. where it was 308 under 60 pounds gage 
pressure, and the latent heat is increased 
from 898 to 966 degrees, if we ignore frac- 
tions. 

I should be pleased to read an expression 
of opinion as to why it is that when we 
blow our boilers off under pressure, said 
pressure remains practically constant as 
long as there is any water left in the boiler, 
but when it is all gone the pressure falls 
rapidly. If enough water is removed to 
double the steam space, why is the pressure 
not reduced one-half ? 

W: H. WAKEMAN. 


[The hole through the piston of the fire 
pump, which our correspondent speaks of, 
strikes us as decidedly objectionable. The 
result accomplished could have been secured 
by a run-around pipe connecting the two 
ends of the cylinder, then with a small 
cock in this pipe the re-flow could have 
been adjusted as desired, and shut off en- 
tirely when the full duty of the pump was 
required.—Eb. | 





*6 Accuracy in Gun Work,” 
Editor American Machinist : 

I noticed your editorial comment in issue 
of 15th, on ‘‘ Accuracy in Gun Work,” 
that you did not consider a variation of only 
5 pounds between seven built-up guns, 
weighing each 115,000 pounds, as anything 
remarkable. I would respectfully suggest 
that there is one cause of variation of which 
you take no notice, that is, variation in the 
specific gravity of the steel. Taking that 
into account, I should be inclined to regard 
so close an agreement as purely accidental, 
especially in view of the fact that, owing to 
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the great weight of the parts, the stee! mug; 
have been made at different heats at the 
mill. W. W. 

[We did not say that we did not consider 
the close agreement in weight remarkable 
We simply called attention to some features 
of the phenomenon that we thought haq 
been overlooked. As a matter of fact, we 
doubt if there is at Watervliet any means of 
weighing 115,000 pounds within a limit of 
error less than 25 pounds —Ep. ] 


‘The Arm Movement of Radial Drilis, 
Editor American Machinist : 

In your editorial remarks, in your issue of 
July 18th, referring to the needed adiition 
to radial drilling machines, you state that 
there is one feature of our drilling machines 
(referring to American construction) that we 
think is open to serious objection, that jg 
**the manipulation of the arm.” 

I note that you refer to my patent radial 
drilling machine (although not menti ming 
my name), which you kindly illustrated 
some years ago, which machine embodied all 
the points at issue. 

I may mention that I patented this ma- 
chine close upon 20 years ago, and | have 
manufactured them since in large quantities, 
The value of machines constructed «pon 
this principle, as illustrated by you in your 
issue of ——, 1889, can only be appreciated 
when brought into direct competition with 
machines lacking the features you refer to, 

I trust your remarks will be the means of 
drawing the attention of users of radial 
drilling machines to the advantages em- 
bodied in my patent. 

WILuiaM Asquiin. 


Highroad Well Works, Halifax, England, 


Some Points About Lathes. 
Editor American Machinist : 

Why do our American tool builders send 
out such unhandy face plates with their 
lathes? The slots as placed are not con- 
venient to fasten anything, and when you 
try to adjust an angle plate it cannot be 
moved exactly up or down, as the slots have 
a tendency to draw the fastening bolts in 
the wrong direction, and you have to fuss 
and worry before you can get the piece.of 
work in the right place. 

Now it seems to me if the slots were 
placed something after the pattern of the 
English practice, it would facilitate work 
very much, and by placing four T-slots at 
right angles to each other the placing of 
holding bolts would be also facilitated and 
time saved. 

Why do some builders of lathes with 
compound rests fasten the upper slide so that 
it cannot be removed ? If the slide could be 
taken off many attachments could be made 
to do a great variety of work. 

Why do not lathe builders devise some 
means to hold the bolts that fasten cap 
over spindle boxes so they will not come 
loose ? 

In cutting a thread on a dark day, the 
placing of a piece of white paper on car- 
riage directly under the cut will enable you 
to tell when it is up sharp, and also prevent 
straining the eyes. A TINKER. 





That Flexible Scale, 
Editor American Machinist : 

There is in use among machinists, tool 
makers, and draftsmen, to some extent, 
what is called the flexible scale, usually a 
narrow and thin ribbon of spring steel. 
One advantageous use claimed for it is that 
it can be used to measure around the out- 
side of a circular or curved piece. But will 
this flexible scale bend around and measure 
correctly ? I find that it will not. 

I have a disk which by micrometer gage 
is 1.515 inches in diameter, and by computa- 
tion is 4.7595 inches in circumference. Now 
we cut a ribbon of fine, hard, calendered pa- 
per, and make its length to exactly encircle 
the disk. Its thickness is .00425 inch; we find 
it measures 4.7713 inches in length, which 
is .018 too long. Here is the problem in 
another form. If I were asked to give the 
circumference of this disk, I would cut a 
piece to exactly encircle it, measure its 
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lencth, and subtract from the same three 
nes the thickness of the ribbon measure. 
1.515 & 8.1416 = 4.7595. 

00425 K 8 = .01275. 

4.77225 — .01275 = 4.7595. 

We will take another example: We turn 
. wheel, which by calipering we know 


til 


) 
z etly 12 inches in circumference ; now 
we e a 12-inch flexible scale, which, if it 
is correct in length (often 12 inch commercial 
scales vary from two to three one-thousandths 
from exact length), we find in encircling this — 
disk that it falls short of meeting at the 


ends by just three times the thickness of 
the scale. Ifitis .01 of an inch thick, then 
the deficiency will be .08 of an inch. If 
015 thick, then the deficiency will be .045 
of an iach. Again, suppose we were to lay 
out by this bending scale (.015 thick) 9 
inches in length on the exterior of a wheel 


whose circumference is 24 inches. Then 
we have the following: 24+ 9 = #, and 
g of 45 inch = .017 inch deficiency in this 


measurement by the flexible scale. Per- 
haps it may occur to the reader that I have 
taken extreme cases, that circular measure- 
ments are seldom attempted beyond a limited 
section of a circle. My answer is that the 
principle holds good, and that no correct 
circular measurement, however limited, can 
be obtained by the bending scale, unless we 
do ove of two things—either have a scale 
graduated correctly for the circle to be 
measured, ¢. ¢., to gain in length per ratio 
of thickness of scale and circumference of 
circle, and to be used only on that same 
sized circle, or else to intelligently calculate 
the amount needed to add for deficient 
measurement. I am not introducing this 
as a new discovery, but am stating a 
well-known principle among mechanics— 
that where one piece of metal is to be bent 
around to encircle the other, the outside 
piece, of course, must always be cut a cer- 
tain amount longer than the inside piece, 
and this added length is determined by ihe 
thickness of the same. 

The man who lays out the sheets for the 
sections of a steam boiler knows this princi- 
ple, and he also knows that previous to 
rolling the same, the outside sheet must be 
cut a certain amount longer, and that the 
rivet holes in the outside sheet must be 
spaced farther apart than those of the inside 
sheet, and so when the sheets are thus care- 
fully laid out, punched, rolled, and as- 
sembled, the wider spaced holes of the outer 
sheet match the closer spaced holes of the 
inner sheet. F. W. Cioveu. 


Standards—Twelve-Thread Half-lnch 
Bolts. 
Editor American Machinist : 

In the machine shop there are many un- 
avoidable causes of anxiety—many risks to 
be run, from which it cannot be free. The 
machine business has been made, however, 
far more agreeable of late years by the 
development of standards, which, if not in 
gencral use, exist, and so may be obtained 
to settle a dispute. Sooner or later these 
standards will be universal. 

The work of arriving at a standard seems 
to the writer to be about the most thankless 
task possible, and some experience in this 
direction makes him willing to take off his 
hat toa man like Mr. Bond and to those 
who put up the money for such splendid 
work in the line of standards. 

[t is fair to suppose from conversations 
with many engineers upon this subject that 
about one man in five hundred has any idea 
what an amount of labor and money has 
been spent to make it simply a question of 
paying for a gage—to get something which 
is of known dimensions. 

Some standards do not at all meet the 
views of the writer, but he believes that a 
bad standard adhered to by all is better than 
a Very much superior one accepted by a few 
only, and when there are two standards 
So near alike as to make it an easy matter to 
take one for the other there is cause for 
complaint. 

As a case in point, we have 12 and 13 
thread taps 4 inch diameter. Men who are 


constantly handling these sizes of bolts, 
huts, cap and set screws, at once detect the 
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difference, but most men will not notice a 
difference until a 12-thread nut has stripped 
the thread on a 13-thread bolt. 

I believe 13 threads preferable to 12, but 
would gladly join a union which would put 
to death by slow torture anybody found 
with a 13-thread tap, bolt, nut or cap screw, 
provided it had been universally agreed 
upon to do away with 13 threads—or vice 
versa; this dual standard is an unnecessary 
source of loss to all, and the AMERICAN 
MACHINIST would be doing a grand work, 
if it would lend a hand or pen to do to 
death this twin horror. W. D. Forses. 

Hoboken, N. J. 


Use of Cyanide on Tool Steel, 
Editor American Machinist : 

In your issue of August 22d your corre- 
spondent ‘‘ T. H. M.” asks for information in 
regard to the use of cyanide of potassium 
for steel-hardening purposes. 

The light thrown on the question by Mr. 
P. H. Patriarche seems to me to be some- 
what too limited. If this gentleman can 
and will tell us why the cyanide is of value 
for the purpose, we shall be better able to 
use it intelligently. My own belief is that 
this salt assists, because of its powerful 
deoxidizing properties, and also because it 
forms a liquid film on the surface of the steel, 
which causes a more perfect contact between 
the steel and the water, thereby permitting 
a more rapid abstraction of heat. 

The inevitable formation of a thin coat of 
oxide is unfavorable to the process of rapid 
cooling, and as rapid cooling seems to be the 
one thing necessary for success as to hard- 
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60-foot building and 25 feet wide? Engine 
and boiler are atoneend. Can make a circuit 
and return to boiler. Will the brothers give 
me their experience and advice? Will 
arrange to use either live or exhaust steam. 
Asa P. HypE MAcHTNERY AGENCY. 
Oxford, N. Y. 





(ame 
A Novel Steam Engine—Patent Office 
Practice That Is Not Novel. 

We take pleasure in laying before our 
readers the Patent Office drawings and some 
description of a novel steam engine, the 
patent for which has recently been issued. 
In this engine ‘the special feature of im- 
provement consists in the provision which 
is made, whereby the steam which has been 
employed to actuate the piston, driving it 
in one direction, is in part transmitted to 
the opposite end of the same piston which it 
has been driving, and acts to drive the 
piston in the opposite direction,” and the 
design of the engine proceeds to apply this 
‘*principle.” The engine consists of two 
similar vertical cylinders, with pistons con- 
nected to cranks at right angles. The steam 
cylinders are independent of each other. 
One revolving cylindrical valve performs 
the entire steam distributing function for 
the two cylinders. The four successive 
sections of the cylinders show the positions 
of the parts at successive quarters of the 
revolution of the crank shaft. The steam is 
admitted to the interior of the valve through 
the upper opening in the chest. Confining 
our attention to the left-hand cylinder, it 
will be seen in Fig. 1 that the lower end of 
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A NOvEL STEAM ENGINE. 


ness, any means used for the removal of a 
bad conductor of heat, like the black oxide, 
will be of advantage, and more especially if 
this means also results in the formation of a 
liquid film on the steel surface having the 
affinity for water which we all know is so 
peculiar to potash cyanide. I would recom- 
mend the removal of all scale or oxide from 
the surfaces of steel to be hardened, either 
by pickling or by the cyanide. ' 
Steel covered witha very thin film of oxide 
will take the heat less quickly when im- 
mersed in hot lead than if the steel be bright 
before being immersed, this being the case 
it would seem to follow that, because of a 
film of oxide, heat will leave steel more 
slowly when being cooled by water. 
Brooklyn, N. Y. T. R. ALMOND. 





Best Method of Heating a Machine 
Shop. 
Hditor American Machinist : 

Will my brother machinists give me their 
ideas as to the best and cheapest way to heat 
a two-story machine and woodworking shop? 
(Barring the hot blast, which we know is 
best, but cannot have.) Do you recommend 
the wall or overhead system, and would you 
return drip to boiler where it can be done 
by natural drain of, say, 3 or 4 feet in a 


the cylinder is in direct communication with 
the upper end, and receiving steam from it 
according to the “theory” of the ‘‘inven- 
tion.” This operation goes on for a period 
not clearly indicated, but presumably for a 
little over three eighths of the upward 
stroke. At the middle of the stroke, Fig. 2, 
the lower end of the cylinder is in full 
communication with the steam supply. 
‘*Live steam is let in behind each piston at 
the period of time when its own crank is 
about at right angles to the line of motion 
of its piston rod. The steam is used most 
effectively for the action of the crank shaft.” 
The entire steam admission occupies about 
one-sixteenth of the stroke, and the exhaust 
from the other side of the piston occurs at 
the same time with the admission. The 
steam just admitted operates expansively 
then for perhaps one-quarter of the stroke, 
while compression goes on in the other end 
of the cylinder, but before the end of the 
stroke is reached these operations have 
ceased, and the two ends of the cylinder are 
put in communication with each other for 
accomplishing the supreme purpose of the 
whole invention—that of using a part of the 
steam over again ‘in the other end of the 
cylinder. We trust that our readers will be 
able to understand the operation without 
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further description, and we feel confident 
that they will unite with usin admiring the 
ingenuity displayed in its design, and in 
wondering why a patent should have been 
granted for an engine which violates nearly, 
if not quite all, of the laws of steam engi- 
neering. Is there not something wrong in 
the system, or in the rules of practice that 
can make the issue of such a patent possible? 

We believe that the patent laws of the 
United States have done much for the pro- 
motion of mechanical invention, and for the 
advancement of national prosperity. We 
believe that these laws are still doing and 
are still to do much for the general welfare. 
We think that they might do much more 
good than they are now doing, and one im- 
provement would be in the refusal of pro- 
tection to absolutely worthless inventions. 
The work of the examiners in the Patent 
Office is done with reasonable thoroughness, 
so far as the looking up of prior inventions 
and interferences is concerned, but the fact 
that nothing has ever before been made or 
done like it, should not be, as now seems to 
be the case, the only condition essential to 
the allowance of a patent. An applicant 
for a patent alleges that he has invented a 
certain ‘‘new and useful” improvement. 
The work of the Patent Office seems to be 
confined entirely to ascertaining whether 
the alleged invention is new or not, which is 
a matter of little importance to the general 
public, who are supposed in the end to be 
benefited by the patent. The important 
question really is whether an invention is 
useful, yet every week patents issue which 
the examiners, if they are otherwise qualified 
for their duties, must know to be practically 
worse than worthless, and against the most 
thoroughly established principles. The 
worst of the matter is not that visionary 
inventors find encouragement and are led to 
waste time and money for naught, that un- 
scrupulous patent attorneys fatten upon 
them, and that credulous capitalists are 
fleeced with the promise of rich returns, but 
that so many of these patents upon things 
that could not possibly work, still embody 
some element essential to some other inven- 
tion coming after with every reasonable 
promise of success, but hopelessly barred 
by the priority in the thing that is worth- 
less. Besides proving novelty, an inventor 
should be compelled to establish a reasonable 
presumption of usefulness before a patent 
should issue. 





tal 
Literary Notes. 





ENGINEERING CONTRACTS AND SPECIFICA- 
‘VLONS. By Prof. J. B. Johnson, C. E 


In this book the author has undertaken to 
furnish to engineers and others a means 
of knowing just how acontract for engi- 
neering work should be drawn, how it 
should be interpreted, and how it will proba- 
bly be construed by the courts in case a 
question arises that must be settled by them. 
It is not intended for lawyers, and in all 
very important cases the author recommends 
that a competent lawyer be consulted. There 
is, however, a synopsis of the law of con- 
tracts, and the forms used by a number of 
the best known engineers have been used in 
making the reader acquainted with the 
principles underlying engineering contracts, 
and with the legal complications and pitfalls 
into which the uninitiated may fall. The 
work is divided into four parts. Part I. 
gives a synopsis of the law of contracts. 
Part II. treats of engineering specifications 
and accompanying documents. Part III. 
specific description, or technical clauses in 
specifications, and Part IV. illustrative ex- 
amples of complete contracts and specifi- 
cations. Each of these divisions is sub- 


divided, and systematically treated in such 
a manner as to make the book very useful 
to an engineer or manufacturer who has 
anything to do with contracts for engineer- 
ing constructions. There are 417 pages 
6 x9’, bound in cloth. It is published by 
the Engineering News Publishing Co., New 
York. Price $4. 

A new journal, called 7he Manufacturer, 
comes to us from Los Angeles, Cal. It will 
be published monthly, and is devoted to the 
manufacturing interests of Southern Cali- 
fornia, 
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The Cultivation of the Customer. 

The publication and general dissemination 
by our government of the reports of the 
consuls in the various countries with which 
we have intercourse is a national service of 
the highest value. Much interesting, re- 
liable and practical information that would 
not be otherwise attainable is thus brought 
before us, and much benefit and profit must 
be eventually realized therefrom. Our con- 
suls seem to be especially instructed to look 
out for the weak places or the gaps in our 
neighbors’ fences, where we may be able to 
break them down or to slip through them, 
and our trade may thereby fatten and grow. 
But it often happens that it is not a matter 
of fences at all. If the fences were all re- 
moved and we were free to flock in, there 
might still be no pasture for us. Russia is one 
of the countries to which we look as a possi- 
ble market for some of our surplus products, 
and the chances of finding anything to en- 
courage us there may be gathered from the 
few facts in the report from which we have 
quoted. Russia, with more than double the 
area of the United States and nearly double 
the population, makes about one-fifth as 
much iron as we make. Here surely, as the 
consul suggests, ‘‘are rich fields for enter- 
prise and industry and a profitable opening 
for capital” to engage in the manufacture of 
iron. But the precedisg sentence in the 
consul’s report completely knocks over this 
conclusion in advance. It is said that Rus- 
sia ‘‘acts as a people for whom iron is not 
an article of first necessity, but of luxury.” 
With the vast military and naval equip- 
ment to provide for, and the consumption 
for great public works deducted, the iron 
consumption per capita is not more than 
one-tenth that of the United States, and 
it is here, in the consumption and not in 
the production, that the explanation is to be 
found. More iron is not produced because 
it is not wanted. This is shown by the 
steadiness and the slowness of the increase. 
In 1890, the pig-iron production was 1,021, - 
244 tons; in 1891, 1,107,550 tons; in 1892, 
1,134,170 tons ; in 1893, 1,248 970 tons, and in 
1894, 1,498,648 tons. It is pretty evident 
that the people got all they wanted. The 
prospect of profit in proceeding to manufact- 
ure in largely increased quantities for such a 
people must be a very discouraging one. 
This consular report, at the opening of it, 
puts the situation very clearly: ‘‘ The iron 
industry is one of the most important ele- 
ments of the industrial progress of a coun- 
try. We have countries on the one hand 
which have advanced in culture and learned 
the value of industrial development, al- 
though nature did not bless them with ex- 
tensive riches of iron ore. These countries 
are exploring the earth from one end to the 
other of their territory for iron deposits, 
and, when found, they know their value and 
put every bit of them into use. On the 
other hand, we have countries that have an 
abundance of iron ore deposits, but do not 
pay much attention to them and are dilatory 
in their development.” 

So, then, it is not the ore in the earth so 
much as it is the wants of men that build up 
the iron industry, and every other industry 
with it. The iron manufacture is an un- 
erring index of the nation’s status. Its 
activity and growth means national pros- 
perity, and progress in civilization. Why 
not reverse the operation in our thought ? 
Civilization means a larger life and daily 
growing needs, and iron is in touch with 
every need of man. It is not so true that 
the production and manufacture of iron ele- 
vates man as that the elevation of man de- 
mands more iron and more varied products 


- of iron for his use and enjoyment. 


We look at civilization too far off. Civili- 
zation is only national respectability, and 
personal respectability is only  civiliza- 
tion in detail. Respectability, or worthi- 
ness of respect, or worth, is worth to self 
first of all, and after that to the imme- 
diate community, to the State and to the 
nation. The differences in nations are not 
more marked than are the differences in 
men. Qne nation is more civilized than an- 
other ; so is one man more_respectable than 
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another. One nation uses more iron and 
more of every product than another, and so 
do men vary in their uses of the products of 
industry. It is the instinct of trade to culti- 
vate customers wherever they may be found. 
They may be found in foreign lands, and 
none would be more ready than we to wel- 
come them, but they are still to be sought 
and cultivated at home. The diffusion of 
products carries with it a diffusion also of 
methods and habits, an equalization, and, in 
the long average, an elevation of all. The 
ultimate problem for all men is to develop 
the consumption and enjoyment of man’s 
good handiwork at a pace commensurate 
with the growth of production. 
be 


“No Skill Required.” 





Looking over a machine builder’s circular, 
the other day, we noticed the words printed 
in bold type, ‘‘ Skel/ed. labor is not required 
to run this machine.” The machine in ques- 
tion was a grinder, and anyone at all familiar 
with machine shop processes would know 
that the kind of labor required to operate it 
would depend entirely upon the kind of 
work to be done ; the degree of skill neces- 
sary in the operator depending much more 
upon the nature of the work than upop 
the machine—which, in fact, is usually the 
case. 

If a manufacturer of paint brushes should 
advertise that skilled labor was not required 
to operate them we should consider him 
ridiculous ; for everybody knows that the 
degree of skill required to operate a paint 
brush depends upon whether you are going 
to paint a chicken coop, a sign, a fresco, or 
a portrait. 

Exactly the same principles apply to ma- 
chine tools that apply to such simpler tools 
as chisels and files ; if you are going to clean 
castings with them no skill worth speaking 
of is required, but if you are to do fine vise 
work and fitting it is different ; not only is 
skill then required but the higher the degree 
of skill the more economically the work will 
be done. 

If sewing machine shafts or needle bars 
are to be finished by grinding, any intelli- 
gent boy can be soon taught to grind them 
satisfactorily. . That does not fit him for 
doing promiscuous grinding on tool work, 
nor prove that the machine requires no skill 
to operate it. 

There are too many shop managers who, 
seeing boys operating milling machines on 
manufacturing operations, conclude from 
that that running a milling machine is a 
boy’s job, and they therefore put a boy on 
the tool-room universal where the work is 
constantly changing and where entirely new 
jobs are, or at least should be, coming to 
the machine nearly every day. In the one 
case running a milling machine is a boy’s 
job, in the other a first-class, highly skilled 
mechanic will make the machine most profit- 
able. The degree of skill required for al- 
most any operation depends more upon the 
nature of the job to be done than upon the 
tools with which it is to be done, bearing in 
mind that constant repetition of machine 
shop processes usually changes their char- 


acter. 
—_+.>-—____ 


The Brake on the Trolley Car. 





Confirmations of our assertions concerning 
the causes of trolley car fatalities are con- 
stantly occurring—confirmations of a charac- 
ter that we are far from desiring. A little 
child was killed in Brooklyn last week by 
the fender of a trolley car. The fenders kill 
oftener than they save. The cars with the 
fewest fatalities have no fenders, but they 
have quick-acting brakes. Itis needless to say 
that they are not trolley cars. It is reason- 
ably certain that the life of the little child 
referred to above would not have been sac- 
rificed if the car had been without a fender, 
or, especially if it had been equipped with 
an efficient brake, but the motor gearing 
might have suffered, and so an instantaneous 
brake cannot be permitted on’a trolley car. 
And yet, in the face of this, among the 
legion of journals whose name is electrical 
where is the one that dares to tell the truth, 
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the whole truth and nothing but the truth 
about the brake on the trolley car ? 





It is claimed on behalf of the motorman 
whose car—or rather, car fender—killed the 
little girl, that he was drowsy at the time 
from overwork. He says he was on his ca; 
all day Thursday and until 1 A. m. rhe 
that he did not reach home until 24. y_ 

and had to report again for work at 3 4. y 
He says he told the night man in charge 
that he was unfit for work, and asked to be 
relieved, but his request was refused. [f 
this is true, it seems to us the motorman jg 
blameless, and someone else should he ge. 
verely punished. The assumption that mep 
can defy tbe laws of nature in regard to 
sleep, and yet be sufficiently alert to be 
trusted torun a trolley car in the crowded 
streets of a city; is outrageous. 





“je  —— 


It is our duty to record that, on August 
26, 1895, Niagara—majestic, stupendous, 
unique—began in a small way and for small 
pay to work by the day under the agency of 
the Cataract Construction Company, fur. 
nishing the motive power for the Pittsburg 
Reduction Company, at Niagara Falls. The 
work of preparation has been in progress 
five years, and $3,000,000 have been ex- 
pended. It is, of course, far too early to 
estimate the practical results of the scheme, 
Too many other estimates are still in prog. 
ress. The amount of water used is esti 
mated, the power developed by the water 
wheels is estimated, the losses of power in 
the wheel and generator are estimated, and 
also the power furnished by the generator, 
The loss in the line is estimated and also the 
loss im the transformers, and the ultimate 
effect realized, are all matters of estimate, 
The dividends to the Construction Company 
must be estimated for some time to come. 
This is in no way meant to belittle the great 
work that has been accomplished, but is the 
simple statement of the case as it stands. As 
fast as the solid information crystallizes we 
will be glad to handle it. 


———- ee 


It is not as generally understood as it 
should be, perhaps, that bicycle wheels sel- 
dom or never aresubjected to lateral strains. 
They need to resist only those strains which 
pass through their own plane, and in this 
plane only have they any strength worth 
speaking of. This is worth remembering 
when the use of wheels of this type is being 
considered for three or four-wheeled vehicles 
where the conditions are essentially different 
and where, in turning corners rapidly, or in 
going over ground that causes the vehicle 
to be inclined sideways, a very considerable 
lateral strain may be brought upon the 
wheels—a strain which the ordinary bicycle 
wheel is, very properly, entirely unfitted for. 
This is to be considered also in connection 
with devices for attaching two bicycles side 
by side to make a duplex or four-wheeled 
machine of them. Neither the frame, the 
bearings, nor the wheels of a properly con- 
structed bicycle are adapted to such use 
without injury. 





—-_- 
The First Horseless Wagon in New York. 





The first horseless road vehicle imported 
into this country was exhibited on Washing- 
ton square, in this city, on August 29th, it 
having been landed from the French steamer 
‘‘La Champagne,” the day previous. The 
vehicle is, we understand, to be used asa 
delivery wagon by a prominent dry goods 
house. At this writing we can only speak 
of the wagon from the standpoint of a spec- 
tator. Itis propelled by one of the already 
numerous oil dr gasolene motors. It started 
without hesitation and proved to be more 
completely under control both as to speed 
and direction than any horse and wagon. 
The engine runs constantly and the exhaust 
is quite noticeable. The motion is communi- 
cated by a friction device. The front axle 
is fixed and its wheels are turned independ- 
ently by short bell crank levers. Quite a 
weight of water seemed to be carried for 
cooling purposes. No smell was noticeable. 
The exhibition seemed to be a decided suc- 
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cess, and we can scarcely doubt that such 
vehicles will be familiar enough in the near 
future. 
SS 
Expression of the American Society of 
Mechanical Engineers on the Death 
if President Davis. 





“he American Society of Mechanical En- 
cineers desires, through its Council, to 
spr ad upon the records of the Society and 
of its Council a Minute expressive of the 
respect and regard which its members feel 
and seek to make public upon the sudden F 
and untimely death from an accident of 
their colleague, Mr. E. F. C. Davis, Presi- 
dent of the Society. 

The formal mold of memorial resolutions 
in which a corporate body ordinarily records 
its action seems inadequate for a proper 
voicing of the spirit which pervades the 


Council in the presence of the death of one 
whom its members had known so well, and 
whom they had learned to admire and love. 
His wise and mature judgment, his business 
and professional knowledge, his conserva- 


tive yet energetic counsel, and his courteous 
consideration for others, had made him one 
from whose administration of the Society’s 
affairs the highest hopes had been enter- 
tained. 

Although with such grief the stranger 
intermeddleth not, yet the Council would 
presume to express their heartfelt sympathy 
with those nearest and dearest to Mr. Davis, 
upon whom this blow has so crushingly 
fallen. 

Resolved. —That copies of this Minute be 
furnished to the engineering journals, with 
a. request that they give a publicity to it in 
such a way that it may serve to convey to 
the profession something of the sorrow and 
regret with which the American Society of 
Mechanical Engineers has heard of their loss 
in the death of their president. 


== (IOlS i 5) 
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a 
SWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns uill recewve attention in this 
department. The writer’s name and address should 
always accompany the question. Nesther correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they sh be written on a separate 
sheet. We cunnot undertake to answer questions in 
“next issue.’ This department is usualiy crowded, 
and questions must wait their turn to be answered. 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 











(333) F. A.. Mansfield, Mass.. asks: 
What makes the strain on the side of a 
boiler greater than on the end? A.—Every 
square inch of the interior surface of a boiler 
is subject to the same pressure, except that 
the parts below the top of the water have a 
little additioral pressure from its weight. 
2. How much strain is there on a brace ? 
A.—It depends upon the size and style of 
the boiler, the number of braces. their posi- 
tion, the boiler pressure, and other condi- 
tions. 3. How far apart should stay bolts 
be placed ? A.—This depends upon condi- 
tions similar to those cited in the preceding 
answer. None of the above qtestions can 
be answered except with reference to spe- 
cifie conditions. 


(334) E. B., Toronto, Canada, writes: I 
um greatly obliged to you for the informa- 
tion about rust joints and will abandon the 
idea of using it with the old boiler tubes. 
flow would you advise me to heat a flat, 170 
x50x12 feet, with exhaust steam from a 150 
horse power engine? This is a sash and 
door factory and we wish to heat the second 
story. We have down stairs a Boston heater 
driving hot air through 4,000 feet of 1-inch 
pipe, but this does not condense one-half of 
the steam, and we wish to use the rest to the 
best advantage, using pipes to convey the 
steam around in some way. What do you 
think of overhead pipes in a flat? Wehave 
no overhead shafting inthe way. A.—Over- 
head pipes are quite frequently used, and, 
all things considered, are probably best, 
and we would use them in this case. We 
would start at one end of the room with a 
horizontal header up pretty close to the ceil- 
ing and, say, 8 or 4 feet from the wall and 
run, say, six 1}-inch pipes lengthwise of 
the room, then across the end, down the 
other side and back to the starting point, 
with a pitch to the pipe all the way, so that 
the last header would be 2 feet lower than 
the first one. The first header should be 
braced horizontally so that it would not 


‘could get around. 
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move, and the supports for the rest of the 


pipe should allow for expansion. The out- 
let pipe for water at the end should be of 
good size with a valve to choke it off if 
necessary, and provision should he made for 
admitting live steam to the whole coil for 
heating it up, as otherwise there would be 
trouble from freezing up before the exhaust 
This coil would take 
about 2,000 feet of pipe. We do not know 
anything about the engine, but we do not 
think this would use al! the steam, while it 
probably would afford sufficient heat. 


(385) A. J., Oneida, asks: Can you tell 
me how the mandrel is made for winding 
the wire handles that are now used on stove 
lifters, tea kettles and such things ? How is 
the mandrel got out or how is the coiled 
wire got off the mandrel? A.—No mandrel 
is used for this purpuse. The wire handles 
with the swell in the middle, the quick 
taper at one end and the longer taper at the 
other, are rolled out continuously from the 
coil of wire and are cut off at the proper in- 
tervals that apportion the complete shape 
to each. A little doctoring of the mutilated 
end is all that is required to complete the 
job. The coil of wire is mounted upon a 
reel, and the first end of it is led through a 
straightening apparatus, and it then passes 
between three or four or more pairs of roll- 
ers all gripping it tightly and all helping to 
push it along for the bending or coiling 
operation which requires considerable power. 
As the wire emerges from the last pair of 
rollers the side of it comes in contact with 
the periphery of a wheel or cam of peculiar 
shape which causes the wire to curve as it 
emerges and assume the shape desired. 
This shaping wheel is free to move upon its 
own axis, and one revolution of the wheel is 
coincident with the production of the com- 
plete handle. The principle of operation is 
perfectly simple. As the wire comes out 
from the driving rolls a true, circular, freely 
revolving wheel, placed in the same plane as 
the driving rollers, but so that its periphery 
overlapped the path of the emerging wire, 
would bend the wire to the side and it would 
form a circular ring. This operation could 
not be continued because the end of the 
wire would soon come in contact with the 
emerging wire ; but if this wheel, still per- 
fectly circular, were pitched so that while it 
bent the wire around it would also pitch it 
forward, the wire would then form a helical 
or “spiral” spring, and springs of any 
length or pitch or diameter may be quickly 
made in this way. Nowif the wheel thus 
adjusted instead of being perfectly circular 
should vary from the true circle so that the 
radius at one point was greater or less than 
ata preceding point that would change the 
diameter of the spring that was being coiled. 
Where the radius of the wheel grew less it 
would crowd the wire less and the diameter 
of the coil would be larger; where the radius 
grew greater the wheel would crowd the 
wire more and then it would coil smaller. 
This wheel, it will be seen, can only be satis- 
factorily made and adjusted by experiment, 
and often by tedious and protracted experi- 
ment; yet there are plenty of men in these 
days who would not hesitate to ask for a 
formula tor it. 


(336) J. W., Pittsburg, Pa., writes: Please 
inform me of the process and composition 
of the rubber used by dentists in the manu- 
facture of artificial teeth. A.—We referred 
this.question to. Mr. John T. Usher, of this 
city, and he has kindly given us the fol- 
lowing information: **The formule for 
the rubbers generally used for artificial 
dentures are as follows : 

Red Rubber. 





Caoutchouc (rubber gum) .....48 parts. 
a. Cee eee eee 24° 
Vermillion (red precipitate or 
oxide of mercury)...... .. [a 
| re 108 parts. 


Black Rubber. 
CIE, 6k ca sveosveeconcss 48 parts. 
ace Cr -_ 
Calcined bone or lampblack....36 “ 


|| ae” 108 parts. 
Pink Rubber. 
ee eee eT 48 parts. 
SE Serer . ii 
| eS sere 30.“ 
VOPR... ceccccccevccccoes 10 * 
i ee *. 112 parts. 


The above rubbers are what are termed the 
fifty-tive minute rubbers, which means that 
they are to be vulcanized for fifty-five min- 
utes at a temperature of 320° Fahr. There 
are, however, a great variety of other formu- 
le by which dental rubbers are compounded, 
the proportions of which are dependent, 
1st. On the temperature and time at and 
in which the rubber has to be vulcanized. 
2d. The color the vulcanized product is to 
be. 8d. The quality and price of the un- 
vulcanized rubber. In all dental rubber the 
vulcanizing agent employed is sulphur, and 
the proportions for the fifty-five minute rub- 
bers, are two parts caoutchouc (koo -chook) 
to one part sulphur, the other ingredients 
being added for the purpose of coloring and 
adulterating. For the quicker vulcanizing 
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rubbers a larger proportion of sulphur is 
added to the caoutchouc, and for the slower 
vulcanizing rubbers a less proportion of 
sulphur, which latter also applies to the 
soft rubbers, such as employed in making 
‘soft centers’ in artificial dentures for soft 
palates. Further information pertaining to 
this subject will be found in the answer 
given in the AMERICAN MAcuHINIsT, Decem-' 
ber 21, 1893, to Question No. 618.” 
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Gear Wheels, Gear Cutting. Grant; see page 712. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Marine [ron Works, Chicago (new catalog). 
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hydraulic. F.C. & A. E. Rowland, New Haven, Conn. 


T advertise for castings to make, not fancy prices. 


Twining Campbell, Brass and Aluminum Founder 
and Mfr. of Mach’y Name Plates, Paterson, N. J. 


Hand Book ‘of Calculations (10th Ed.) for Engi- 
neers 9nd Machinists. by Hawkins. Price $2.50, 
catalog free. Tneo. Audel & Co., 91 Liberty St, N. Y. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Too! Co., Buffalo, N.Y. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 
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Crank Shaft Stresses on the Central 
Valve Engine. 





By W. H. Boorn. 





Those of us who are not builders of steam 
engines are being not a little amused by the 
trade jealousies and bitterness which exist 
between two sections of engineers on this 
side the water. You do not seem to have 
anything on your side with which to com- 
pare the state of affairs that has so long held 
here. It reminds one somewhat of Swift's 
description of the little war that arose out of 
the two parties in Lilliputia over the ques- 
tion of cracking eggs at the broad or the 
narrow end. Had that country been Eng- 
land we should have compromised by crack - 
ing them on the side, for it is our little habit, 
is this compromising and is, I see, often set 
down to the practical common sense of the 
nation, though, I think, in our anxiety to 
compromise we often give away twice as 
much as the original claim ; in one case, 
however, where we appear to have given 
away more than the recipients can find claim- 
ants for, we have had the money’s worth in 
amusement over the endeavors to get rid of 
theaward. But this is not what I set out to 
say. 

The engine question here has resolved it- 
self into a sort of duel between the uphold- 
ers of single-acting and of double-acting en- 
gines for electrical purposes. For some years 
a single-acting high speed engine, favored 
by a particular set of men and by a most 
excellent system of construction, has sold in 
large numbers, and, like all successes, has 
caused its proprietors to wax and grow fat 
and to gradually build up a sort of theory that 
if you were an electrical engineer you could 
not show your incompetence better than by 
refusing to use this single-acting engine, 
and, of course, this sort of thing has had 
some effect upon younger men whose ex- 
perience has been insufficient to enable them 
to separate wheat from chaff. Finally, 
however, the double-acting worm has turned, 
if I may use so mixed a metaphor, and the 
two cliques now say ugly things to one an- 
other at the meetings of the engineering 
societies as plainly as they dare, much as 
did the members of the society upon the 
Stanislau who talked of family vaults when 
the bones of a mule were before them. These 
jealousies need not concern us who thirst 
for knowledge rather than lucre, but we 

may be interested in the points raised pro 
and con each type. On the part of the 
single-acting engine it is claimed that on ac- 
count of the stresses being always in one 
direction, all the moving parts being in 
thrust, the speed can be very high ‘and no 
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knock can occur, and to prevent any knock, 
such as would occur under low steam press- 
ure, there is added, below the low-pressure 
piston, an additional cylinder containing an 
air piston which compresses air during the 
up stroke, and so brings the piston to rest on 
the top dead center, or rather, secures al- 
ways that there shall be a down pressure on 
the crank pin. Of course the power ab- 
sorbed by this air compression is very great, 
but, except when the air pump has become 
worn, so as to leak air, this is not a source 
of loss, for, on the down stroke, the power 
is given out again, and the loss is simply 
that due to extra crank-pin friction and the 
friction of the air piston, unless there be 
water present in the aircylinder, when there 
is considerable loss. 

These high-speed engines are oiled by 
being run in aclosed chamber containing 
oil and water into which the crank dips. 
The curious part of the principal single- 
acting engine isits valve system, which con- 
sists of a series of piston valves strung on a 
long rod and working inside a long hollow 
trunk. This trunk forms the piston rod and 
is pierced with port holes which admit and 
release the steam to and from the cylinders. 
The action is thus: Steam admitted to top 
of top cylinder and exhausted to underside of 
same. It then again enters the hollow piston 
rod and so enters the top of second cylinder, 
again escaping through the rod to the under- 
side of this cylinder and finally to the third 
cylinder in the same way. This central 
valve is worked by an eccentric upon the 
middle of the crank pin, the connecting rod 
being double. 

The valves have therefore the full travel 
of the pistons modified by the motion of the 
eccentric on the crank pin so that the valves 
have merely the ordinary eccentric motion 
relative to the hollow piston rod in which 
they work. 

In a triple-expansion engine there are thus 
three steam pistons, one air piston compress- 
ing air to 80 pounds, and three sets of piston 
valves, as well as three sets of glands through 
which the trunk rod works between the 
cylinders. Regulation is by throttle. As 
a machine, therefore, the principle of con- 
stant thrust is secured, except for the line 
of valves at low pressures, when there is 
apt to be knock if the steam pressure on 
the top valve is insufficient to check the 
line ‘of valves on the up stroke. So much 
for the single-acting engine for the present. 
In the double-acting engine for long runs. at 
high speeds it is obvious that ordinary con- 
struction will not suffice, and advocates of 
single acting deny that the double-acting 
principle can be made to act at all for high 
speeds. But the double-acting men have 
argued that the whole question is one of 
proportion and design, and that thorough 
and effective lubrication is perfectly well 
attained in a double-acting engine by giving 
to the bearings a sufficient area, and forcing 
the oil to them by means of a small oil 
pump, which compels thorough lubrication, 
whilst the very principle of double acting 
insures that both brasses at any point, as 
the two ends of the connecting rod, as well 
as the crank-shaft bearings, shall alternately 
take pressure and be relieved of it, and 
thereby the very action itself promotes 
lubrication, while the length of the bearing 
prevents it being forced out. Necessarily 
the bearings must have a minimum of play, 
and it is right here comes in the difference 
to be made between a high and a low-speed 
engine. The crank pins and shaft must be 
truly circular, not merely approximately so, 
and they must fit their brasses properly. 

Now a little study ,will show anyone that 
the ‘‘stress in one direction” theory is not 
by any means universal in the single-acting 
engine. The one direction extends only to 
the rods. In the crank shaft it is reversed, 
and one writer has stated that taking two 
engines at equal speeds and power, but one 
single and the other double-acting, the stress 
jn the single-acting crank is several times 
what it is in the other, if Wéhler’s law of 
reversed stresses be taken account of, and’ 
on going into the matter I find that this 
may actually be true. In the first place the 


single-acting engine must have twice the 
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pressure on the crank pin, because it only 
acts twice in a revolution; in the second 
place the double-acting engine has a stress, 
always in one direction in its crank, if not 
in the other moving parts, and this stress 
varies from 0 to a maximum, whereas in 
the single-acting engine the stress already 
double in amount is added to on the down 
stroke by the air compressor which resists 
the up stroke. Before going into figures, 
suppose roughly this air cylinder adds 15 
per cent. to the down stroke, then, compared 
with the double-acting stress of 0 to 1, we 
have downwards 1 X 2 X 1.15 = 2.3, and 
on the up stroke, still acting downwards, we 
have a stress of 2 x 0.15 = 0.8. The re- 
sultant stress is thus from a minimum of 
— 0.3 toa maximum of + 2.3, or a differ- 
ence of 2.6. Roughly, a stress varying 
from a minus to a plus value is supposed to 
be more destructive than one varying from 
nothing to a plus value. If such be the 
case the difference 26 just found should 
be multiplied by, say, 14, and the relative 
effective stresses in the two shafts would, 
other things being equal, as span between 
bearings, be as 2.925to1, and as shafts vary 
in strength as the cubes of their respective 
diameters, it would appear that the shaft of 
the single-acting engine should be about 1.4 
times as big as that of an equal powered, 


double-acting engine at like speed, for 


8 8 
4/2.92 = 1.48 and 4/1 = 1. Even if we 
reduce the speed of the double-acting engine 
to two-thirds that of the other, the stress 
ratio is still as 1:2, and the diameter ratio 
1 to1j. The subject is interesting enough 
to be worth working out more accurately. 
We will take the case of a single-acting 
engine with cylinders of 84} inches, 714 
inches, and 141; inches area, and 6 inches 
stroke, and an air cylinder of about 100 
inches area, always acting against the crank. 

The underside area of the pistons which 
act as pumps forcing the steam forward to 
the subsequent cylinders, are 314 and 66, ap- 
proximately, and from the published dia- 
grams of a triple engine I find that the 
down stroke net pressure at mid stroke 
is 11,416 pounds, and on the up stroke is 
3,259 pounds. For a double-acting engine 
the figures would appear to indicate about 
half this, or, say, 4,200 pounds on each 
stroke. 

As the difference of pressures in the single- 
acting engine is a little over eight thousand 
pounds, I have taken fully half this fora triple- 
tandem double-acting engine, or 4,200 pounds, 
each stroke, acting upon the crank at full lev- 
erage and where the inertia action of the 
moving parts is practically ne, there being 
no retardation or acceleration at mid stroke. 
The single-acting pressures are thus 11,400 
pounds, producing one kind of stress, and 
3,260 pounds, producing the opposite stress, 
or + 11,400 — 8,260, a total range of 14.660, 
whilst the double-acting pressure of 4,200 
acts in the same direction on the crank at 
every stroke. The range of stress in the 
crank is thus + 4,200 — 0, or ? the range in 
the single engine. Asa pure matter of static 


11,400 
9° 


stresses, one crank should be 7 ,Or near- 


~~ 


ly three times as strong as the other, or fully 
1} times its diameter. But we are not deal- 
ing with static stresses. If we accept Wohl- 
er’s law of stresses and take Launhardt’s 
formula for such cases, we find that where 
the strength of steel is 46.6 for static loads it is 
only 22.28 for a load applied and removed as 
in the double-acting engine, and only 19.5 
where the stress varies, as in the case of the 
single-acting engine here noted, from —3,260 





to + 11,400. If, therefore, we multiply the 
ratio of stresses which is 11.400 by 22.28 
4,2 ~ 19.5 


shall get a figure which really represents the 
relative stresses in the two cranks. This 
figure is 3.1 which is very close to the stress 
ratio arrived at by the rough approximation 
above. 

Now the cube root of 3.1 is nearly 1.5, so 
that it appears that for tandem triple-engines 
of equal power the diameters of the shafts, 
when the engines are single-acting, must be 
1} times that of the double-acting engine. 
My experience and the conclusions that the 
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reading of experiments. has forced on me is 
that thelaw of Wobler is sound and should 
be acted on in all structural work, and the fail- 
ures of single-acting engine crank shafts are 
not to be wondered at. There is so serious a 
difference between a 3-inch anda 44-inch shaft 
in appearance that the engine designer may 
well be pardoned if he looks doubtfully on a 
rule that tells him they are only equally 
strong when for static loads or equal stresses 
one is threefold the strength of the other. 
The recent controversy has again awakened 
my interest in the subject, shaft strengths, 
seeing that one shaft was stated to be several 
times as strong as the other, but I was hardly 
prepared to find that several meant quite 
threefold until I began to write this, and 
found that the closest figures I could get 
from actual diagrams of the single engine 
showed this to be so. In the absence of def- 
inite information as to the size and pressure 
in the air cylinder when at or near mid stroke 
my figures may be somewhat incorrect, but 
not so far as to seriously invalidate the result 
arrived at or to throw doubt on the lesson 
that a consideration of Wohler’s law of stress 
as applied to crank shafts should teach. 

If now we turn to the stresses in the pis- 
ton and connecting rods, we find that for 
the single-acting engine the range of stress 
is from + 11,400 to + 3,260, and the range 
in the double engine from + 4,200 to — 
4,200. The permissible stress ratio is in the 
first case 29.23, and in the second 13.02, or 
practically as 2} to 1 in favor of the single- 
acting engine, but multiplying by the ratio 
11,400 
4,200° 
we get the true ratio of proportion as 
741 
613° 
ergine must have its rods, for an equal 
power, nearly as strong as single-acting 
rods. Practically then, as regards strength 
of parts, the single-acting engine does not 
gain any advantage in any one item, and it 
is reduced to the one mechanical advantage 
of quiet running. In this respect you may 
sometimes stand close up toa single-acting 
engine running at full power, and require to 
look twice to ascertain that it is really run- 
ning. Thus a single-acting engine needs no 
taking up of wear. If a double-acting en- 
gine wears, it must necessarily be in danger 
of knocking, though in this respect it is 
likely that single-acting advocates have laid 
far too much stress on the danger, and have 
quite ignored the possibilities of careful 
valve setting in effecting the reversal of 
crank-pin bearing pressures, so as to secure 
noiseless reversal. It is obvious that the 
pressure per square inch of surface must be 
insufficient to force the bearingsinto metallic 
contact. The pumping in of oil insures that 
there shall always be a layer of oil filling 
the whole space in the bearing. 

So far, there have only been touched upon 
the torsion stresses in a crank, for all the 
figures are based upon a measurement of the 
diagrams at their middle length, where no 
other stresses come in. Where the duty 
devolves upon the crank of starting all the 
moving parts in motion on the up stroke 
against the pressure in the air cylinder, 
which, however, is ni/ at the commence- 
ment of the stroke, it is probable that the 
crank stress will be very much in excess of 
the minimum amount found above, for this 
minimum will act to bend the body of the 
shaft in conjunction with the inertia stresses. 
It would take some time to figure out tnese 
bending stresses. but the probability is that 
the shaft of a high-speed single-acting en- 
gine is weaker against bending than against 
torsion.. I cannot figure it out, as I have 
not the weights of the parts. In this respect 
the double-action engine stands at a great 
advantage. Its steam pressure is much 
reduced at both ends of the stroke by the 
inertia of the moving parts, whereas in the 
single-acting engine the stress at the lower 
dead point is very great, the pistons being 
all of double area for a given power. It 
may be therefore that a complete investiga- 
tion of the single-acting engine would dem- 
onstrate, if we suppose Wohler’s law to be 
sound, that the crank shaft should be some- 
where between 14 and 2 times the diam- 


of the actual maximum stresses, or 


which means that the double-acting 
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eter of double-acting shafts of same horse- 
power and same spacing of bearings. That 
such an apparently liberal allowance has not 
been made, may possibly, indeed probably, 
account for the numerous failures of single- 
acting crank shafts. So many have failed, 
and engines apparently well built have gone 
to ruin entirely from shaft troubles, and I 
venture to predict will continue to do so as 
long as the proportioning of shafts is made 
so much a matter of calculation, based upon 
the brake horse-power, without an intelligent 
appreciation of the internal stresses, of which 
brake horse-power is but the net balance. 
That bending is often more serious than 
mere torsion, is demonstrated by numerous 
failures, by bending not merely of the 
shafts of any existing type of engine, but 
of engines which have disappeared alto- 
gether because of neglect of this vital point. 
Single-acting engines have had their shafts 
strengthened from time to time, but by too 
small an amount. Their designers seem to 
lack the power to grasp the necessity of a 
really large addition of diameter, even 
though this one weakness is known and 
feared. It may always be taken as a fact, 
when the parts of a well-made machine fail 
time after time, that they do so entirely 
because of weakness, and it is exceedingly 
bad policy to go on trying to make the same 
strengths serve. But it is rather strange, 
nearly forty years after Fairbairn had ar- 
rived at the knowledge of the danger of 
reversed stresses, or rather had shown their 
‘true action, that the subject should still 
require the costly school of experience to 
re-demonstrate it. 


London. 
——__ <b> 


Facts for Young Engineers—IV. 


By W. H. WAKEMAN. 





BOILER FEED. 


An injector may take more steam to run 
it than a steam pump calls for, and where 
the water is delivered to the pump under 
pressure from the street mains this is always 
the case, but if all of the exhaust steam 
from the engine can be used to a good ad- 
vantage, it may be just as economical to use 
the injector, for it delivers the water to the 
heater with the chill taken out of it even in 
the coldest weather, so that the exhaust 
steam increases the heating effect to a much 
greater degree than when the pump is used. 
This fact should be taken into consideration 
when calculating on the most economical 
boiler feeder to use. Probably a good 
power pump, by which we mean one that 
is run by a belt from the crank shaft, or 
some other convenient shaft, is the best, for 
in that case the efficiency of the engine is 
utilized in pumping the water, for here the 
steam is used expansively, which is more 
than can be said of either the steam pump 
or the injector. The objection is sometimes 
made to the power pump that its speed 
cannot be regulated to suit the requirements 
of the boiler, but this objection is unwar- 
ranted. 

When a manufacturer buys a lathe and 
sets it up, he does not belt from the line 
shaft directly on to one part of the cone 
pulley on the lathe, and then claim that 
there can but one kind of work be done on 
it, because it can only be run at one speed, 


but he proceeds to put up a countershaft ~ 


with another cone pulley on it, and then he 
has several speeds at his command, and may 
use the one best adapted to the work to be 
doue. There is no good reason why a power 
pump should not be fitted up in the same 


way, and thus be enabled to deliver a quan-. 


tity of water suited to the amount needed. 
Then with an injector to use when the en- 
gine is at rest, it will be impossible for an 
ignorant or careless engineer to pump cold 
water into the boiler at any time. 

The heating plant of the present day is 
usually so fitted up that the water of con- 
densation is returned to the boilers automatic- 
ally, and while there is sometimes an engine 
or pump used which exhausts into a heater 
that is used to heat the water necessary to 
make good the loss through drips, blowing 
down the boilers, etc., still there is no pro- 
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vision made for pumping this water of con. 
densation through the heater should it be 
advisable to do so. Let us see what the 
consequence is. The plant is shut down at 
night with the coils and radiators fu!) of 
steam, which condenses and falls to the 
lowest point possible. In the morniny the 
pump is started up, and all of this w ter, 
which is now quite cold, is pumped directly 
into the boilers. This causes unequal « on. 
traction of the plates, and brings more stress 
to bear on them than any steam pressure 
which would be used could cause, ani so 
they are strained, and some lively leaks 
possibly developed. If they fail under such 
abuse, wrecking the plant and killing the 
men, lack of water is given as the only 
cause, and the engineer who may be am ng 
the slain is blamed for the disaster, anv he 
can ho longer speak in his own defe: se. 
The piping should be so arranged that ‘his 
water can be pumped through the hes er, 
and some provision made for putting ‘ive 
steam into it to warm the water before it 
enters the boilers. The economy of the 
plan, so far as fuel is concerned, is no part 
of the question. It is claimed by some engi- 
neers that when water is used over and over 
again for making steam, a part of the 
economy of the scheme is offset by the {act 
that it requires more coal to evaporate this 
water than it would to take fresh water, 
But however this may be, it is certain that 
this water will not coat a boiler with scale; 
which is a very great consideration. Such 
water sometimes contains oil from the en- 
gine or pumps, but if a good oil and grease 
extractor is used a very large part of it may 
be eliminated. Sometimes when a grease 
extractor is used it is not effectual, because 
the drip is not properly attended to, thus 
allowing the apparatus to fill with water, 
when it becomes practically useless. If 
drips from such appliances are kept wide 
open, much steam will be wasted, and if 
shut, it prevents them from working as they 
were intended to, so that it is well to see 
that they are carefully adjusted to avoid 
either extreme. These drips are of course 
left open when the plant is shut down, and 
as the steam condenses, air is drawn in 
through them to fill the vacuum so formed. 
The next morning the steam is admitted 
with a rush, so that the air valves cannot 
let all of the eutrapped air escape, and so 
some of itis mixed with the steam. If we 
open our safety valve on the hot water 
receiver we find that air is discharged, but 
still it is quite possible that some air is 
pumped back into the boilers, which will 
equal or exceed the amount that the water 
contained before it was evaporated the first 
time. 
—-<>e—_—__—. 
Grinding Reamers and Milling Machine 
Cutters. 





By TECUMSEH SwIrFT. 





I don’t know whether everybody ‘‘ caught 
the idea” embodied in the universal relicv- 
ing lathe described and illustrated in the 
AMERICAN MACHINIST August 8th. In the 
succeeding number we had something inter- 
esting about the reamers used in the shops 
of the M. C. Bullock Mfg. Co., for finishing 
the bores of the cylinders of the Willans en- 
gines. Itis not everyone who will see any 
very intimate connection between the two 
articles. I can probably wed them by a 
single sentence. The Willans engine artic'e 
referred to suggests several ideas about 
reamers in general, and the universal reliev- 
ing lathe seems to suggest a grinding ma- 
chine for the teeth of reamers and milling 
cutters that will grind them more correctly 
than they are generally ground at present. 
As far as I know at this writing these cut- 
ting teeth are nowhere ground ina way to give 
them the proper clearance angle, or in 3 
way to enable them to do the best work or 
to keep in condition the longest. 

For a light scraping cut upon a plane sur- 
face, as, for instance, with a broad, flat- 
nosed tool upon a planer or shaper, we have 
only to consider the angle of the cutting face 
and the clearance angle. The face of the 
cutting tool is usually nearly at right angles 
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+o the surface to be cut, and this angle is 
venerally used for the faces of reamers and 
milling cutters, so that there is nothing to 
he said about that. The clearance angle for 
jJaner tools has also been pretty well de- 
-oymined. The angle should be as small as 
.ossible. Probably it has never been de-. 
mined how acute the angle should be if 
there be actually some clearance. This 
mall clearance angle is essential to the tool 
> sustain the front or cutting face of it 
rainst the pressure of the metal it encoun- 
ters, and, also, as the acuteness of the clear- 
ince angle of the tool with reference to the 
work means obtuseness of angle with refer- 
ence to the cutting face of the tool, and as 
the more obtuse the angle of the tool the 
cooler will the apex of it be kept when 
it is subjected to the friction of cutting, the 
acuteness of the clearance angle is of value 
in this regard. An acute clearance angle 
also is of use often in preventing chattering, 
as without much clearance it would be im- 
possible for the cutting edge to descend into 
the hollows of pronounced chatters. The 
surface of the work upon the planer or 
shaper adjacent to the clearance face of the 
cutting tool being flat the clearance face of 
the tool also should be flat. For cutting in- 
ternally cylindrical surfaces, as with ream- 
ers or milling cutters, the clearance faces, in 
order to keep the clearance angle as acute as 
possible, should conform to the surfaces con- 
tizuous to them as nearly as possible, or, in 
other words, the clearance faces of these 
tools should be convex as opposed to the 
concave surface to becut. For externally 
cylindrical surfaces the clearance face of the 
tool does not need to be concave, because if 
it is flat instead it can be still swung towards 
the work, making the angle at the apex as 
acute as may be desired without the heel of 
it coming in contact. But with an internal- 
ly curved surface it is obvious that a flat or 
concave surface upon the cutter will not per- 
mit a very acute clearance angle. This is 
where our practice in grinding reamer teeth 
and the teeth of milling cutters is evidently 
incorrect. When every consideration seems 
to say that the surface should be convex our 
practice is to make it concave. It must be 
evident that it is impossible to get a clear- 
ance angle as acute as it should be with this 
concave surface for the clearance face. The 
teeth must wear away faster than they would 
with a more efficient support, and in the 
case of reamers it must be more easy for the 
teeth to cut too large a hole, or to cut too 
freely, or even to chatter while they remain 
sharp. We recognize the objection by mak- 
ing the surface to be ground on the teeth as 
narrow as possible, but still the back edge 
of it must clear the concave surface that it 
treads against, and if the heel clears it is 
certain that the cutting edge must have more 
clearance than it should have, and in conse- 
quence it will not do its work as well as it 
might, and it will wear away more quickly 
than it should: The ready adaptability of 
the universal cutter and reamer grinder in 
general use is heavily discounted by the un- 
certainty of its adjustments. The clearance 
angle that is given to the cutting edges of 
cutters is generally determined by avoiding 
the cutting edge of the following tooth and 
by scarcely any other particular. The grind- 
ing wheel in all our grinders, as far as known, 
runs in the wrong direction. The cutter or 
reamer is mounted to revolve freely and is 
turned to bring the cutting face of the tooth 
that is to be ground against a gage or stop, 
and the grinding wheel turns in the direc- 
tion to press the tooth upon the gage. 

The wheel running in this direction is more 
likely to overheat the edge and draw the 
temper than if it ran the other way, and it 
does not leave the cutting edge as good for 
cutting. There iscertainly a difference in the 
ultimate edge and in the cutting and lasting 
qualities of a tool that is ground, or at least 
finished with the wheel running towards the 
edge orrunning with the wheel away from 
it. The universal relieving lathe that is es- 
pecially designed for ‘‘ backing off” or 
shaping the clearance faces of milling cut- 
ters gives the right movement also for grind- 
ingand finishing these faces, and in it the 
grinding wheel could, of course be mounted 
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and made to run in the proper direction, and 
we would then have a better cutter and 
reamer grinder and better cutters and ream- 
ers than we have now. 
—_-—>e—__—_ 
Some Points About Experimental and 
Special Work. 





The cost of work largely depends on how 
it is placed in our hands. Clear and detailed 
orders can be promptly and economically 
carried out, while vague directions generally 
result in excessive cost, and loss of time. 

We cannot too strongly urge our custom- 
ers to either make, or have us make, detailed 
working drawings before we are asked to 
bid on work. 

We cannot undertake work without draw- 
ings, unless it is of the simplest kind. 

The drawing board is a cheap place to ex- 
periment on. All points cannot be deter- 
mined on paper, but we are safe in saying 
that what costs one cent to draw, will cost 
one dollar to dig out of the solid in the shop. 

There is this advantage in having us make 
detailed drawings, namely, that we can 
make them conform to our system of manu- 
facture, thereby avoiding much confusion 
and greatly expediting work. 

When working from drawings sent us, 
we will be guided by figures only. We do 
not allow our men to put their scales ona 
drawing. 

We guarantee the workmanship to be 
first-class in every way, and if we furnish 
the material it will be the best of its kind ; 
but under no circumstances will we guarantee 
the satisfactory working of any mechanical 
device, unless by special bargain. 

If flaws develop in material sent us to 
finish, making our work useless, we charge 
the cost of bringing the new material to the 
state of finish of the abandoned piece, at 
day’s-work prices. 

All measurements are supposed to be in 
inches and fractions thereof, unless other- 
wise specified, and we will use our judg- 
ment, in absence of instructions, as to how 
close the work is to be brought to gage. 

If errors develop in work due to drawings 
not made by us, we make such errors good 
at the expense of the customer, but use 
great care to point out errors in drawings 
and to avoid mistakes therefrom. 

We study to economize for our customers 
by using standard screws, gears, shafts, pul- 
leys, pins, etc., wherever possible. 

A very small change in size or form of an 
article cannot usually be made without much 
greater expense than is at first sight appar- 
ent. Even altering a screw is likely to de- 
mand new jigs and gages, and may create 
confusion and waste. 

The cost of making a single article bears 
no proportion to that of making a large 
number. What costs dollars in one case 
may cost but a few cents in the other. 

It is impossible, generally, to deliver part 
of a large order without adding greatly to 
the cost of those pieces first delivered, and 
delaying the final delivery of complete order. 

To obtain steel or malleable iron castings, 
not less than twenty-one days must be 
allowed. 

Cast-iron in small quantities and of simple 
forms can be had in as short a space of time 
as twenty-four hours. 

Brass can be often obtained in three hours, 
and one day generally is all that is required 
to get even large castings. 

Forgings if not very large can be obtained 
in a few hours. 

Odd gears are very expensive and require 
from two to three weeks to get out, as cut- 
ters have to be made. Special forms milling 
cutters require about a week if not compli- 
cated. 

Pattern work requires much time, and 
small pieces never should be gated if wanted 
in malleable iron or steel, as foundries pre- 
fer to do this themselves. 

Drop forgings are only economical when 
wanted in large quantities, as it takes weeks 
to make dies and they are very expensive. 

All jigs and special fixtures made for a 
job are charged for at the regular rates un- 
less otherwise agreed. 

We never insure work in progress unless 
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directed so to do, and then only at the ex- 
pense of our customers. 

On experimental work, we render weekly 
statements and expect payment of same on 
the first of the following week. 

We cannot take work from strangers with- 
out a deposit, and when this is exhausted 
we suspend operations until further funds 
are furnished. 

We do not hold ourselves responsible for 
goods, once they leave our shop, except in 
so far as to see they are placed in responsi- 
ble hands. 





We have taken the liberty of republishing 
the above from the catalog of W. D. Forbes 
& Co. because it shows oae concern’s method 
of dealing with aclass of work regarding 
which misunderstandings frequently arise. 
Their object in printing it in their catalog 
is, of course, to avoid these misunderstand- 
ings so far as possible. The points brought 
up are well worth consideration by all who 
have to do with such work, and they might 
be discussed with profit. 

————_-*4D ee ——_——__ 
New Cause of Fly Wheel Failure. 





A friend in Pittsburg sends us a clipping 
from the Pittsburg Despatch, which reads as 
follows : 


The bursting of a fly wheel in the South- 
side mill of the Oliver Iron and Steel Com- 
pany was almost miraculously attended witn 
no loss of life and limb, although the pieces 
of the broken wheel were scattered a dis- 
tance of over a third of a mile. The casu- 
alty was one of those for which no adequate 
explanation is afforded; about the only 
theory suggested being that it was due to 
contraction caused by the cold last night. 
If there is any foundation for this theory, it 
would seem to suggest rather strongly the 
importance of running wheels slowly in cold 
weather, or warming them up before they 
are started. 


Our friend inquires, ‘‘ Don’t you think the 
man who wrote that needs ‘warming up’ 
a little himself?” We do. 

i OO 


Alabama Iron for Steel Making. 





A press dispatch from Birmingham, Ala., 
dated August 28th, says: 

The discovery that low silicon or basic 
iron suitable for steel making can be made 
from ordinary red ore, which abounds here- 
about, resulted to-day in the receipt of an 
order by the Tennessee Coal, Iron and Rail- 
road Company from the Carnegie Steel Com- 
pany, of Pittsburg, for 25,000 tons of this 
iron to be used in steel manufacture. The 
iron, which can be made as cheaply as or- 
dinary pig-iron, will be shipped as rapidly 
as it is turned out. All of this will greatly 
hasten the construction of steel plants in 


this district. 
ee 


Remarkable Submarine Work. 


The steamer ‘‘ Alva” was recently sunk 
in the St. Mary’s River, having been struck 
by a whaleback whose nose penetrated her 
starboard quarter just aft of the engine 
room gangway and left a hole nearly 16 feet 
square. If the hole had been on the flat 
side of the vessel it would have been a com- 
paratively simple task to cover it temporari- 
ly with timbers and canvas, but at the turn 
of the stern it was a more difficult thing to 
do. Dynamite was first used to clear away 
the wreckage preparatory to applying a 
patch. Dynamite was applied to individual 
rivets both for knocking off the heads of the 
rivets and for driving the rivets out of the 
holes. Then divers took down templates 
and marked the holes, and timbers were pre- 
pared with holes all ready to correspond 
and lag screws in the rivet holes held the 
timbers in place. The timbers were also 
edge bolted, and when all was adjusted the 
steamer was pumped out and proceeded in 
safety with her load of ore to South Chicago, 
using only her own siphon to take care of 
the leakage. 





8 ie 
The Lee Gun Purchased by the Navy. 
It is announced that the Navy Depart- 
ment has purchased of Mr. Lee the right to 
manufacture his shoulder gun, which we 





Til 


have previously mentioned. The price men- 
tioned is $20,000, Mr. Lee giving a bond for 
an equal amount to protect the department 
in case it should transpire that the Lee Arms 
Company has any claim or rights in the 
patents. It is understood that the various 
small arms manufactories will be asked to 
bid for the construction of 10,000 of the new 
rifles. 
———_» > —___—__ 

One of the most novel uses of machinery, 
perhaps, is to be found at Coney Island, 
near New York, where a small lake has been 
formed, and, rising from its margin is an in- 
cline perhaps a hundred feet high, up which 
flat-bottomed boats are drawn by an endless 
chain, and allowed to shoot down upon 
smooth rails. By the time they reach the 
foot of the incline a very high velocity is 
attained, and when the water is reached 
there occur a series of rebounds that give an 
entirely new sensation to the passengers, 
and are well calculated to counteract the 
effects of a disordered liver in both passen- 
gers and spectators. Cars are also drawn to 
the top platform by cable, while a steam 
pump furnishes a supply of water, which, 
running down the incline, gives the simili- 
tude of arunning stream. Machinery does 
about all the work, and evidently furnishes 
a great deal of genuine amusement. 

—————_~->e—_—__ 

The shipment of steel rails from the new 
Johnson plant at Lorain, Ohio, by boat all 
the way to New York, ¢e7a Lake Erie and 
the Erie Canal, is an important step prob- 
ably, and will open up a new field of use- 
fulness for the canal, for it is probable that 
Cleveland, Buffalo, and other manufacturers 
will adopt the same means of reaching New 
York and Brooklyn with shipments that can 
take the required time. 

—————_+ > _—_ 

Secretary Angus Sinclair, of the American 
Railway Master Mechanics Association, an- 
nounces that examinations of candidates for 
scholarships of the association will begin at 
Stevens Institute, Hoboken, N. J., Septem- 
ber 16th. Candidates wishing to be ex- 
amined at Chicago may make special ar- 
rangements by communicating with President 
Morton, of the institute, and certificates of 
eligibility will be furnished by applying to 
the secretary of the association, 256 Broad- 
way, N. Y. 

sme 





A company has been formed in England, 
which proposes to insure owners of ma- 
chinery in all kinds of workshops against 
its partial or complete breakdown. Mr. 
A. B. W. Kennedy, F. R. 8., President of 
the Institution of Mechanical Engineers, is 
consulting engineer to the company. 


NEW CATALOGS. 


There are three sizes of Standard Catalogs, 9’ « 12’, 
6” X 9’ and 4%” X 6’. We recommend the 6” x 9” 
size for machinery catalogs. When they must be larger 
or smaller, one of the other standard sizes should be 
adopted if possible. 

















The New Era Iron Works Co., Dayton, Ohio, 
send us a catalog illustrating and descriving their 
new era gas and gasolene engines. These are 
made in various sizes, adapted to various kinds of 
service. The catalog is sent to those interested 
on application, and is 33¢/’x6%”’. 


The Prentiss Tocl and Supply Co., 115 Liberty 
street, New York, send’ us a catalog devoted 
especially to the illustration and description of 
machinery adapted to bicycle manufacturing, in- 
cluding lathes of various types, screw machines, 
mi.Jing machines, drill presses, grinders and special 
machines made for bicycle manufacturing. The 
catalog is 854’’x1114”’. 


The Bath Indicator Co., of Hyde Park, Mass., 
send us a small catalog devoted to the iliustra- 
tion and description of the Bath compound test 
indicator, an illustration of which we published 
in a recent issue. The catalog shows a variety 
of applications of this tool, and will be found of 
interest to machinists generally. It is sent to those 
interested on application, and is 444’’x65¢’’. 


The Ransome Subway Co., Monadnock Block, 
Chicago, Ill, send us a catalog illustrating and 
describing their monolithic subways for setvers, 
electric conduits, drains, cable and electric roads, 
etc. These are made on what is known as the 
Ransome system, the special advantages of which 
are set forth in the catalog, which will be sent to 
those interested on application. The catalog is 
standard size, 6’’x9’ . 
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A new edition of the well-known catalogs of the 
Brown & Sharpe Mfg. Co. and of Darling, Brown & 
Sharpe has been issued. It contains 366 pages—60 
more than its immediate predecessor, and these ex- 
tra pages and the changes made in the others make 
it desirable that this new edition should take the 
place of former ones. Additional tables and other 
matter have been added that increase its value as 
a mechanics’ reference book, and as it is the wish 
of the makers that it may be found in every 
mechanic’s tool chest or drawer it is sent by 
them free to any address upon application. It is 


BB 6'xbI4". 




















The Forsyth (Ga:) Mfg. Co. will shortly build an 
additional mill to cost $100,000. 


The Watertown (N. Y.) Steam Engine Co, have 
increased the salary of their 200 employes 10 per 
cent. 

The Emerson Mfg. Co., of Rockford, Ill., has 
been incorporated with $200,000 capital by Chas. 
8. Brantingham and Edward P. Latbroy. 





The Mt. Carmel (Pa.). Iron Works has been 
formed with a capital of $20,000, by David Coup, 
Holden Chester and others. 


The Tinkham Cycle Co., of New York City, has 
been incorporated, with $100,000 capital. Julian 
R. Tinkham is president. 


The Keystone Axle Co., of Baltimore, Md., has 
been formed by D. A. Clark, J. T. Rowley, Thos. 
R. Torrence and others, with a capital stock of 
$150,000. 


The Reliance Mi ling Co., of Murphysboro, IIl., 
has been incorporated by Charles H. Clay. John H. 
De Lano, Sr., and George Williams, Sr., with a cap- 
ital of $20,000. 


A new company has been organized with a 
capital of $100,000, at Elizabeth City, N.C. They 
will erect a new cotton-mill 300x100. O. McMullen 
is president. 


The Wright Company, of Lowell, Mass., has 
been organized with a capital of $25,000. The 
officers are E. W. Lovejoy, president; W. A. 
Wheeler, vice-president ; W. H. Russell, treasurer 
and A. L. Wright, superintendent. 


The Mount Vernon and Terre Haute Construc- 
tion Co., of East St. Louis, Ill., has been incorpo- 
rated with a capital stock of $5,000 to construct 
railroads, bridges, etc. The incorporators are Wm. 
S. Carter, Daniel C. Taylor and Eleneious Smith. 










UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 
AS BUFFALO,MY. 
FORGE Ca, USA, 








PUNCHES , SHEARS, 
DRILLS.HAND BLOWERS, 
FORGES , ETc. 


( BLACKSMITH - 
pe TOOLS 








BuFFALo, NY. US.A. 














PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 


STEEL 


NO BETTER MADE ANYWHERE. 


of remarkable purity 
and strength for 
costly tools and dies. 








WANTED, A MANUFACTURING CONCERN 
With first-class facilities, capable of buildina 


machines weighing from three to twelve tons. 


Must be fitted to 


handle a large continuous business and financially able to carry 


out agreements. 


Machines are of high grade. 


Address Box 90, care of American Machinist. 









SEND FOR CATALOGUE E. 


ARATUS 
HOT OE APNG. HEATING. 


GARDEN CITY FAN CO. 


—_ —_ S NS. , 
NANUFACTURES? EAAAUSE FA ETC. SOA 





If you 





BRADLEY HAMMERS. 


late, draw, square, taper, swage. collar. spindle. or do any 
manner of die forging in iron or steel, a Bradley Hammer will soon pay 
for itself by what it will save over any other similar tool. 
right and Strap Styles. 


THE BRADLEY COMPANY, 


SYRACUSE, N. Y. 


c é Helve, Up- 
Send for circulars. 
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The fact that 140 railroads are now using our 
reducing valves for heating their passenger cars, ought 
to be a sufficient guarantee for the goods made by 


THE MASON REGULATOR CO., Boston, Mass. 


Se et tt td 








DO YOU USE FORCES? 


BUY THE STURTEVANT FORGE. 


Send for Catalogue No. 77-50 Pages. 


STURTEVANT CoO. 


B. 
BOSTON. 


RF. 


NEW YORK. PHILADELPHIA. 


CHICAGO. LONDON, ENG. 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 


for immediate shipment. 


THE BULLARD MACHINE TOOL CO.. 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 
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Machinists’ Supplies and Iron. WANTED 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a tine for each inser- 
tion. About seven words make atine. The Cash and 
Copy should be sent toveach us not later than Saturday 
morning for the ensuing week's issue. Answers «aii- 
dressed to our care will be forwarded. 


TO SUBSCRIBERS, 

On and after July 4th this paper will give two free 
insertions under this heading to those in want 
positions. The advertisement to occupy a space of not 
mere than five lines. Additional space or inserti 
must be paid for in advance at regular rates. 





New Yorg, August 31, 1895. 


Iron—American Pig—We quote standard North- 
ern brands, $14 for No. 1; $13 for No. 2; $12.75 
for No. 2 Plain, and $1z.50 for Gray Forge. South- 
ern brands, $14.50 to $14 for No. 1; $13 to $13 25 
for No. 2; $12.50 to $12.75 for No. 3; $13 to $13.25 for 
No. 1 soft; $12.75 to $13 for No. 2 soft; and 
Foundry No. 4, $12.25 to $12.50 

Antimony— Business fair and prices steady; 
Cookson’s, 8c. to 8c.; Hallett’s, 7igc. to 74c.; 
Jopanese, 7c. 

Lard Oil—Prime City, 50c. to 5ic. 

Copper—Lake, 1234c.; Electrolytic, 12c.; Ordinary 
Casting, 115éc. to 1134c. 

Lead—Market uncoanged, 3.52c. for round lots, 
and 3.55c. fur single carloaus. 

Speltec—Prices nave slightly advanced. Good 
Western, 4. " ; 
Tin—Pric+s have advanced about c., quota- 
come now ranging from 14 30c. to 14.35c. for round 
ots. 











Wanted—Bright, active machinists to canvas: 
for subscription to AMERICAN Macarnist, libera! 
commission. Address, with refs., Subscription 
Dep’t, AMERICAN MAcaINIsT, 203 Broadway, N. Y 


Foreman patternmaker. thor. in all its branches, 
desires to make a change. Box $5, Am. Macu. 


(Continued on Page 713.) 


THE DEANE of wotvoxe MINING PUMPS, 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
— 

















Write for ‘‘The Deane Specialties.” 
FINE TAPS AND ADJUSTABLE TAP WRENCHES. 


SEND FOR maT TT LeHTNING Wiley & Russell Mfg. Co. 





CATALOGUE. Greenfield, Mass., U.S. A. 











The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 












lx ‘a | “|| bevel gears. 
on your brain | BROOKIVN WN. ¥. 





EMERY 


WRIGLEY'S &MEBY DRESSER = 
[ee PAT SUNE!7 1890 /, Y 
SENT <ySG) 


To be returned or paid tor in3o iia / 
TRIAL days. It faces rapidly er cuts V 
ves and all Shapes. Cutters Never Get Dull---Are Self- 
Berdeniag. Has Hardened Steel Bushings at Pin Bearings. 
Price. $2.00; Cutters, 15 cts. per set. Send for Circular. 
T. WRIGLEY, 85-87 Fifth Av.. Chicago, [11.. 0. 8. A. 


by reading 
the best books 


** THE MODERN MACHINIST,” by | 
John T. Usher, is a new book just 
out. It is written by a practical man, 
in a practical manner, for practical 
machinists. No finely spun theories, 
but a plain, common-sense talk about 
the best ways to do difficult work. 
It gives many new wrinkles, and 
has 257 entirely new illustrations, 
which show just how to do it 
Price, $2.5¢, by mail 








Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Sy 

1896 Gear k, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 1ith St., 
Philadelphia, Pa., 

and 86 Seneca 8t., 
Cleveland Ohio. 


Star* ) 
Lathes cnr 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalo ue B. 


SENECA FALLS MFG. COMPANY 
687 Water St,, Seneca Falls, N.Y. 


Pocket Book. 


- $5.00 


GRANT 


GEARS 








Illustrated circular, giving full par- 
ticulars ; also Catalogue of Books for 
Machinists and Engineers, sent free 


| NORMAN W. HENLEY & CO., Publishers || 
132 Nassau Street 
Vanderbilt Building NEW YORK | 


Foot-power 
Screw Cutting 





























Kent's Mechanical Engineer's 


JOHN WILEY & SONS, New York City. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWEE GRINDINGS. No WASTS in redressing. 
SOLE REPRESENTATIVES IN THE UNITED STATES. 


BSB. M. TFT onNnEeS wc CO., 
BOSTON: 11 & 13 Oliver St., NEW YORK: 143 Liberty St. 


ARE YOU LOOKING 


for a lathe? We are building them in various sizes 
from 9 in. to 24 in. swing, in various lengths, both en- 
gine and speed lathes. Our designs are the latest, 
while the workmanship, material and finish are 
of the highest order. Our catalogue will tell you all 
about them as well as of our planers, shapers and 








other tools. 


| SEBASTIAN LATHE Co., 


CATALOGUE FREE, SSS 117 and 119 CULVERT ST., CINCINNATI, OHIC, U. S. A. 


H. W. JOHNS’ ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


NON-CONDUCTING CovVERINGS FOR STEAM AND Hot WarTER P'PES, BOILERS, ETc. 
ASBESTOS BOILER COV EDRINGS. 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. ; 















1 87 MAIDEN CANE, N. Y. 


Jersey City, Cuicaco, PHitaveteHia, Boston, London 
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Mechanical draftsman, 29 years old. good practi- 
cal experience, wants position. A. H. G., Am. Macu. 


Wanted—Situation as general foreman or super- 
intendent of high-speed engine shop; at present 
supt. of shop. ‘D. A.,”’ care Am. MACHINIST. 


Wanted—Position as superintendent, foundry 
and machine business, 20 years’ exp. in general 
work. Address Box 97, AMERICAN MACHINIST. 


Mechanical draftsman with technical education, 
shop and office experience, wants position. Ad- 
dress Box 68, AMERICAN MACHINIST. 


Experienced Designer Wanted—Familiar with 
all classes of bookbinders’ and paper-cutting ma- 
chinery, for the West. Address, stating all par- 
ticulars, ** A,” care of AMERICAN MACHINIST. 


Situation Wanted—Cupola tender, ex-melter, 
light & heavy castings, also for metallic bedsteads; 
running two heats per dayin England and U.S.; 
refs. G. Yeates, 2766 Jasper St., Philadelphia. 


Mechanical engineer, graduate and experienced 
draftsman, would like pos. as inspector, assistant 
sup’t or draftsman in machine shop (steam engine 
or spec’! mach’y), Chicago pref’d. Box 88,Am.Macu. 


Draftsman, 27 years’ old, 11 years’ experience, 5 
years’ designing and originating automatic ma- 
chinery, 3 years as chief draftsman working from 6 
to 10 men. would like to change position. M. E. D., 
care AMERICAN MACHINIST. 


Millwright, toolmaker, 35, recently owned small 
shop, exverienced setting up machinery, shafting, 
repairs to lathes, planers, milling machinery, etc., 
making of small cutters, shell reamers, power bam- 
mer dies, etc., wants position. Vic., Am. Macu. 


Wanted—By an Eastern machinery house selling 
largely engines, boilers, shatting and machinery, a 
resident agent inthe city of Montreal. Reply, stat- 
ing age, experience and salary to 

Box 8&6, AMERICAN MACHINIST. 


Wanted—Position as instructor in machine shop 
of some school or university teaching engineering; 
applicant has had 13 years’ experience as machinist 
and 7 years asdraftsman. W.S8. Leonard, Battle 
Creek, Mich. 





Draftsman Wanted—An experienced young man 
familiar with Corliss and plain engine work, who 
has also hada goud shop practice, where very eco- 
nomical methods of designing and manufacture 
are common; one capable of estimating and selling 
engines preferred; state salary which should be 
moderate & full particulars. Practical, Am. Maca. 


Wanted—A superintendent to take charge of a 
brase factory who is thoroughly experienced in the 
mixing of metals and finishing of valves, cocks, 
etc,, for steam and water service; for a good man 
who knows his business and can handle men there 
is a good position. Address Box §7, AMERICAN Ma- 
CHINIST. 


Advertiser has been otherwise engaged of late 
and would like to correspond with parties in need 
of a foreman or msn to fill other responsible posi- 
tion, as I wish to secure position in such capacity 
on or before October ist; can furnish first-class 
references as to ability, etc.: or correspondents can 
refer to columns of the ** A.M.” and other journals, 
and to my recently published book, ‘‘Tbhe Modern 
Machinist.’’ Address John T. Usher, 498 Third Ave- 
nue, New York City. 








+ MISCELLANEOUS WANTS + 


Advertisements wilt be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. . 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Best and cheapest Bolt Header made by C. H 
Baush & Sons, Holyoke, Mass. 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON 


ey Et 







20. 
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3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





NOW READY! { 


Modern Examinations of Steam Engineers. | 


WRITTEN FOR ENGINEERS BY AN ENGINEER. 
12mo. Cloth. 300 Pages. 53 Chapters. 

Comprising full and complete answers to 300 questions for the use 
of engineers and firemen, when preparing to make application for 
examination for U.S. government and State license; and for the 
information of engi.e build>rs, boiler makers, machinists, etc. 

By W. H. WAKEMAN, 
PRICE, - - - 


AMERICAN INDUSTRIAL PUB, C0., 


$2.00 


Bridgeport, Conn. 


Massachusetts Emery & Corundum Wheels 


These wheels are made from the purest of Emery 
and Corundum only; they are made by a process that 
does not injure the particles, but allows them to retain 
all their natural hardness and sharpness. 


MASSACHUSETTS CORUNDUM WHEEL CO., 


MANUPACTURERS OF 


Rapid Cutting Emery and Corundum Wheels 
424 ATLANTIC AVE., Boston, Mass., U.S. A. 





For spot cash WEAANTE D Second-hand 


Machinery, Ironworking Machinery, Wood- 
working Machinery, Engines, Boilers, and 
all kinds of other second-hand machinery. Address, 
‘ J ' 1 ‘ 
Cincinnati Machinery Co., 
309 East 2p Srt., CINCINNATI, Oni0. 








a4 21 b¢ of unl You 


TELEPHONES SENT ON TRIAL 


UNIVERSAL TELEPHONE CO. 


INDIANAPOLIS, IND. 








SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 





FOR SALE. 


For immediate delivery, the following size new 
engines, on which we will make special prices for cash 
in the next 30 days, as we are building additions to 
our, works and need room: 

70 eS A Horizontal Centre Crank Engines 


( 
30 iH. P. 
® H. P. 58 _ a 
ss 20 H. P. “ “ - 
 B. P. 
mo BP. 4 : ce rR 
2% H. P. Vertical Side Crank Engines. 
15 H. P. “ “ i ‘ 
_ ie. ad ” i 
S Bm. P. e = ad 
7 meee " “ed 
, & Be re ve Se 4 
43. FP. gc 0 bi 
$8 H. 


Pp. : “ “ “ 

Other sizes up to 100 H. P. furnished promptly. We 
also have a number of good second-hand engines cheap 
for cash. 


iW. H. LANE MACHINE WORKS, 
HUNTINGDON, PA. 








Any Size or Style. Send for Catalog. 
BOSTON CEAR WORKS, -: 
35 Hartford Street, 
(FRAKK BURGESS, Proprietor.) BOSTON, MASS. 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PN 
TUBES. VENTILATION 'ETC™ — 


eee 









SLOW SPEED, 


BEST 
POSITIVE MECHANICAL 
BLAST, 
PERFECTLY — 
BALANCED, TION. 


P.H.&F.M. ROOTS, Manufacturers, 
on CONNERSVILLE, IND. 
cazo Office: 1405-10 Manhattan Building. 
COOKE &Co., Selling Agents, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. ¢ 
e2~ Our New and Revised Catalogue of Practical and 
Scientific Kooks, 88 e8, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
= nay part of the world who will furnish his address, 


THE NEW FOX 
Universal Trimmer 


is the only onethat has 
adjust- 





an wg 

ment o e@ gauges. 
Cannot be set wrene. 
Work must be correct. 
Time saved in Pattern- 
making and all wood- 
working. 

CaTALOGUE FREE! 


FOX MACHINE CO., 
326 Nor. Front St., 
Grand Rapids, Mich. 





Pat's obt’d; no atty’s fee until allowed: exp’t serv- 
ice. Thurman & Silvius, mech. engs., Ind’polis, Ind. 


Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


For Sale—A chance for a machinist or black- 
smith. an old established manufacturing business, 
with machinery and tools, at a low figure. En- 
quire H. Pigg, Bridgeport, Conn. 


Wanted to Manufacture—A well equipped ma- 
chine factory, centrally located, with ample 
capital, wants to add some specialties to its line of 
manufacture. Address Box 96, AM. MACHINIST. 


For Sale—Tabor duplex automatic molding ma 
chine with 18-inch cvlinder; molds two flasks 
12x15, or one flask 15x24 inches; perfect condition. 
Box 94, AMERICAN MACHINIST. 


Introduction and negotiation of American pat- 
ents and machinery to English, manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
. E., Mechanical and Consulting Engimeer, No. 5 
Laurence Pountney Hill, London, England. 


For sale—Machine shop well stocked with tools, 
with good specialties and large jobbing trade. 
capable of employing 25 hands; sickness the cause 





of selling. Address Box 92, AMERICAN MACHINIST. 


For sale—Two 22” Plain Hamilton Drill Presses, 
one 26” back gearand power-feed Hamilton: Drill 
Press. one 30” Springfield Tool Grinder. These are 
new machines and will be sold cheap for cash. 
Dietz, Schumacher & Co., Cincinnati, Ohio. 


Wanted—An Idea. Whocan think of some sim- 
ple thing to patent? Protect your ideas ; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offer. 


A London firm of engineers having a considera- 
ble business and showroom in one of the best 
positions, desire the English representation of an 
American firm of good standing, producing special 
machiue or appliance of established reputation. 
References exchanged. Bilbie. Hobson, 70, 80 
Queen Victoria street, London, E. C., England. 





The largest and best known 


TOOL STEEL WORKS 
of Germany 


desire to enter into connection with a large house 
of good standing in the United States, for the intro- 
duction of their Tool Steel in the finished state and 
also in billets. Owners of Rolling and Hammer 
Mills preferred. Box 93, AMERICAN MACHINIST. 









Re as PRICES OF'; 


LeCOUNT’S LIGHT STEEL DOG. 





No, INCH. PRIOB. | No. INCH. PRICE 
(ae er a ee © occ. ae 
2.... %&.... .85 | Small set of 8—5.50 
5 4 50] 9.. .. Bw... 1.40 
Oss 10 SD ccos, Se 
ee fs) ae 34%.... 1.70 
rer 1 = S isco Se 
. pee 1 1,00 | Full set of 12—12,00 











C. W. LeCOUNT, South Norwalk, Conn. 


These goods are for ssle by CHAS. CHURCHILL & OO., L’t’d, 21 
Cross ste London, England. od ! ‘ 





The Greenerd Arbor P 


Le | 


ESS. 





_ PATENTED DECEMBER 1, 1891. 

For Sale at Manufacturers? Prices by 
A. J. WILKINSON & CoO., 
180 to 188 Washington St., BOSTON, MASS. 
SEND FOR DESCRIPTIVE CIRCULAR. 








HANGING AND STANDING 
CONES. 


fio) MADEIN ALLSIZES. 


Thousands in use trans- 
mitting from 1to50H.P. For 
information address, 


No. 86 WATER STREET, 
BOSTON, MASS. 


BEVEL GEARS, 


Cut Theoretically Correct. 
Special facilities for cutting worm wheels. 


cx. HUGO BILGRAM, 


y — MACHINIST, 
440 N. 12th St., Philadelphia, Pa. 








EVANS FRICTION CONE CO. 















7, TABLE 
MORSE UN Noa 


THE LARGEST AND MOSTCOMPLETE 


LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 


Morse MACHINE CO.ROCHESTER.NY 


Draftsmen: Send us your address and we will be 
glad to mail you our illustrated catalog free. 











FITCHBURG, MASS., 


manual labor. 


WE MAKE A POINT OF 


We are constantly building Special Tools and can ae 
undoubtedly save you money in the production of your 
goods by substituting automatic machinery for costly 
Write us what your work is and we 
will gludly design and build what you need. 


SPECIAL MACHINERY. 


FITCHBURG MACHINE WORKS, 


U.S.A. 2¢ CATALOG E AND 
° List. Coop 
2D-HAND TOOLS. 






48 IN. 
PLANER. 





We can guarantee that our castings will 


34,260 lbs. 
36,420 “ 


34,390 Ibs. 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


be uniform and of high tensile strength. 


Tensile strength of ten specimens taken from an air furnace heat: 
32,600 Ibs. 
34,650 ‘* 32,460 “ 


33,200 Ibs. 
36,550 ‘ 


34,400 Ibs. 
36,700 “* 








FOR 


Toots, | ALL KINDS IN STOCK. 
’ Manufactory, SEEFFIELD, ENG. 
DRILLS, | “yi esde'a SNe 


DIES, 86. Ff scedat world’s Colambian Exposition 1893. 











We claim for 


Bohler Bros. Styrian Tool Steels 


The greatest strength, unifor- 
mity and longest endurance. 
It is unequalled for Milling 
Cutters. . 


HOUGHTON & RICHARDS, °“Acenrs!*™ 








163 & 165 Washington St., NEW YORK. 
In Writing Please Gentica This Paper. 





135 _Finsb P 
—~ ‘avement, 


148 & 150 Oliver St., BOSTON, 





WORTHINCTON 
CONDENSERS. 


ACGRECGATING IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 





HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON. 
70 Kilby St.” PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS. 64 South 
Pennsylvania St. DETROIT, 145 Jefferson Ave. 
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GLEVELAND TWIST DRILL 0’. GRIP SOCKETS “*s.: 


Larger drills 
can be used with 
smaller shanks 
than ever be- 
fore. 

No charge for 
the groove in 
the shanks. 


Send for Descrip- 


Cor. Lake and Kirtland Sts., Cleveland, Ohio. | tive Price List 





SPECIAL LIST. 


DESIRABLE SECOND-HAND TOOLS 
AT VERY LOW PRICES 
BEFORE REMOVAL. 


LATHK—T72in x 20 ft. Triple Geared, Old Style, Heavy and Pow- 
erfui, in good or ‘er. 


- 82 in. x 16 ft. Heavy. Modern Style, Compound Rest, ete. 
. 24 ** x 12 ‘* Putnam, complete. Good as new. 
. 20 ‘* x 10 ** Putnam, complete. Goud as n.w. 
“ het Be Be Flather. Good order. 
‘ 16 ** x 7 ‘* Pratt & Whitney. Good order. 
e 14 ‘* x 6 * Flather. Good order. 
PLANE..—48 in. x 10 ft. Gray. ‘‘Sellers Motiou"’ with 2 H-at. 
Good as new. 
30 in. x 10 ft. Harrington. Good order. 
27° x 8 * Fitchburg. Good order. 
22 ‘* x 5 ** Pease. Good order. 


SHAV R—15 in. Gould & Eberhardt Crauk. 
” 16 ** Prentiss Crank. Good as new. 
24 ‘* Hendey Friction 
$2 ‘* Prentiss Friction. Good as new. 

DuIL L—25 in. Prentice. Good as new. 

26 ‘ Prentice, Complete with Friction Pulleys for taypin~. 

“ 28 ‘* Latest Pattern c omplete 
” Radial, 72 and 84 in. Swing, complete. 


MIL ER— ‘ Universal" Improved. Good as new. 
Garvin No. 3, Automatic Feed Centers and Vise. 
Pra't & Whitney No. 2 Hand, 
“Lincoln Pattern” with Vise 
Ingersoll Slab Miller, 12 in. x 3 ft., Extra Heavy. 


Upright Boring and Turning Mill, 38 in., complete, good as new. 

‘*Sellers’’ Horizontal Boring and Driling Machine. Large size, 
Good order. 

Centering Machine, 2 Spindles, * Pratt & Whitney.” 

Automatic Bolt Cutter, 1'4 in , complete with Taps and Dies, Al. 

Steam Hammer 300 Ibs., Ferris & Miles, Good order, 

Boiler Rolls, 6 8 and 10 ft. 


J. J. McCABE, 


E. P. BULLARD’s |(4 Dey St., 
NEW YORK. 


N.Y.Mach’y Warerooms. 





MACHINERY FoR SALE. 
28 in. x 24in. x 7 ft. New Haven Planer. New. 
21 in. Gould & Eberhardt Drill, Good as new. 
6 in Boynton Hand Shaper. ~~ 2 
Fd to He = Open-die Bolt Cutter “ “ ‘‘ 
os. 1, 5 and 6 Roots Pressure Blowers: Al condition. 
9 x 9 Greenfield Upright Engine. Good as new. 
36 in. x 74 ft Upright Bol+r. Govd order. 
Lot 6% in, and 7% in. Hammered Steel Shafting. 
Bearings, Friction Clutch Pulleys, etc., less than ‘half value. 


COOBE c& CO., 
163 and 166 Washington St., NEW YORK. 


SECOND-HAND MACHINERY. 


Gould & Fberhardt Automatic Gear Cutter. 

Pratt & Mek gg '| 26” Chucking Lathe. 

18’’x5/ Pratt & Whitney Lathe, aper attachment. 

Niles Horizontal Boring Machine, 4” bar. 

Betts Horizontal Boring Machine, 8 ’ bar. 

60” — Geared Engine Lathe, 1894 Pattern, 
used Three Months, a modern tool in fine order. 

Will sell the above tools at low prices. Send for 
new catalogue of Bicycle Machinery. 


PRENTISS TOOL & SUPPLY CO., 
62 & 64 So, Canal St., CHICAGO, ILL. 








Second-Hand Machinery. 


LATHES. 1 32in. x 10 ft. Open Side. 
2 10in. x5 ft. Foot & Power. 1 60in. x 60in. x 22 ft. Hepworth, 
2 llin. x 5 ft. Power only. DRILLS. 
1 15 in. x 6 ft. Dustin. 83 22 in. Back Geared. 
1 16in, x 8 ft. Fiather. 2 25in. “ &P.F., Snyder. 
2 18in, x 8it, Flather & Prentice. || 1 34in # sd Harris. 
3 18in. x8 ft. Lodge & Davis. || 2 No. 13g Niles Radial. 
3 a = x 4 ft. Pratt & Whitney. || 2 Suspension Drills, 
2Tin, x10ft Dustin. ‘ 
1 28 in. x 12 ft. Blaisdell. || MILLING MACHINES. 
2 30 in. x 14 ft. Lincoln. 1 No. 1B. & Sharpe. 
1 32 in. x 18 ft. Bement Triple || 2 No. 18 Garvin. 
Geared. 1No.15 “* 
; 22 = x 10 ft. Niles. i 1 No.2 ** Hand, and others, 
24 in. x 10 ft. Niles, | : Re 
1 79 in. Driving Wheel, Bement. ‘ i SHAPERS, . 
1 48 in. x 18 ft. Gay & Silver. 9in., 12in., 13 in., 15 in., 20 in. 
PLANERS. | MISCELLANEOUS, 


1 18in. P. & W. Screw Machine. 
120in x6ft. Flather ‘ 
| 2 Horiz. B. & D. Machines. 
1 Cylinder Borer P.& A 
1 30 1n. Motor Gear Lathe 
1 Double Punch and Shear. 
1 30in. Pulley Lathe. 
1 Hydraulic Riveter. 
2 Bolt Cutters, 
1 82in. x 32in, x10ft. W & L || 1 Nut Tapper. 
1 38in, x 38 in. x 10 ft. Aldrich. 1 20 in. Pattern Lathe. 


Also large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 


8 48 in. x32 in. x 6 ft. Pond, two) 
heads, 


1 48 in. x32 in. x 8 ft. Pond, two, 


heads, 

$8 2%in x24in.x6 ft W&L., 
one head, 

1 28in. x 28 in. x 8 ft. Gay & 
Silver. 








ENGINE LATHES, 
12in. x 5 ft. Ballou Patent. 
16in. x 6ft Ames Mfg. Co. 
16in x 8 ft. Perkins, Taper. 
18 in. x 10 ft. Blaisdell. 

28 in. x 20 ft. Perkins. 
37 in. x 14 ft. Maker Unknown. 


PLANERS. 
12 in. x 30in. Wilkinson for Hand 
or Power. 
22 in. x 22 in, x 4 ft. L. W. Pond. 
24 in. x 24 in. x 5 ft, Putnam. 
24 in. x 24 in. x 6 ft. Chamberlin. 
24 in. x 24in. x 6 ft. Whitcomb. 


SECOND-HAND MACHINE TOOLS.| 





HAND LATHES, 


1 12in, x 6 ft. Wright 
1 12in x5 ft. Back Geared, 
1 20in. x 8 tt. Back Geared. 


MISCELLANEOUS 
TOOLS. 


24in Barnes Water Tool Grinder. 
Garvin Profiler, one spindle. 
No. 2 National Bolt Cutter. 

60 in. Lincoln Gear Cutter. 

26 in. Pulley Lathe. 

50 in. Pulley Lathe 


5 in. Cutting-off Machine. 
No. 2 Springfield Tool Grinder, 
No. 1 Garvin Screw Machine. 


SHAPERS. 
10 in, Pratt & Whitney. 


12 in. Juengst, Crank. No, 1 Brown & Sharpe Screw 

15 in. Juengst Friction, - Machine. 

10in. Wood and Light Traverse | No. é ewe & 8S. Universal 
rinder 


21 in. Squaring Shear. 

14 ft. Power Draw Bench. 

250 lb. Gould & E. Drop Press, 
100 Ib, Stiles Power Drop Press. 
75 Ib. Drop Press. 

No. 31 Eaton Double-acting Press. 
No. 2 Garvin Wire Spring Coiler. 


Head. 
21 in. Smith & Silk, Shifting 
Belt. 


20 in. Gould & Eberhardt, 
24 in. Hendey, Friction. 


HAND LATHES, 
in, x 41 in, Garvin. 
in. x 4 ft. L. W. Pond. 


Also, a large number of other machines. 
list, description and prices. 


THE GARVIN MACHINE CO, 


LAIGHT & CANAL STs., NEw YORK. 
Also, 61 North 7th St., Philadelphia, Pa. 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 





210 
112 


Write for complete 








16 in. F. B. Miles Slotting Machine. 

2.400 Pound Miles Steam Hammer, Single Standard. 
30 in. by 27 ft. Pratt & Whitney Engine Lathe. 
Horizontal or Floor Boring Machine, Pratt & ‘Whit- 


Two Oo 5 ft. Universal Radial Drills. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle 

19 in. “ 8 ft. “Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

26 in. o 8 ft. Pond Machine Tool Co. Engine Lathe. 

19 in. x 12 ft. Pratt & Whitney Engine Lathe, Ho!- 
low Spindle. 

in. x 12 ft. Pratt & W hitney Engine Lathe, Hol- 
low Spindle. 

40 in. Bement Vertical Drilling Machine. 

24 in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE CO., 
145 Broadway & 86 Liberty St., New York. 





A FEW OF OUR MANY “GOOD THINGS” IW 


1 86 in. x 20 ft, Lincoln T. G. Engine Lathe. 
1 54-61 in. x 22 ft. New Haven T. G. Engine Lathe. 
132in. x 9ft Extra Heavy D W. ig Engine Lath>, C, Rest. 
1 23 x 3 ft. Putnam Enrine Lathe, C. Rest and P. C. F, 
25 Speed Lathes, Assorted Sizes 
6 Fox Monitors and Square Arbor Fox Lathes, 
1 Two-Spindle Pratt & Whitney Gang Drill. 
1 Three-Spindle Garvin Gang Drill. 
1 Four-Spindle Garvin Gang Drill. 
1 Six-Spindle Quint Turret Drill. 
1 15in, Blaisdeil Crank laner. 
1 25x25x8 ft E. Harrington P aner, 
: 32x32x10 ft D. W. Pond Planer (Two Heads), 
2 No. 1 Garvin Plain Millers. 
1 Grant & Bogert B. G Miller. 
1 No, 2 Brainerd Plain Miller 
1 No 2 Brown & Sharpe Plain Miller. 
| Each No. 19 and No. 16 Bliss Power Presses. 
1 No. 3 Brown & Sharpe Univ. Grinding Machine. 
1 No. 2 Landis Univ. Grind ng Machine 
1 No. 1 Appleton Univ. Grinding Machine. 
1 454 in. Whiton Centering Machine 
1 36 in. Gould & Eberhardt Aut. Gear Cutter. 
1 Brown & Sharpe Tapping Machine. 
1 Seven H P Lawson Gas Engine. 
1 Two-Spiadle Ames Profiler 
1 4in. Bar Niles Horizontal Borin: Machine. 


Send for new Bicycle Catalogue. 
700 Machine Tools in Stock. 


Just out. 
“end for Lists. 


PRENTISS TOOL & Suppty Co., 


{15 LIBERTY ST., NEW YORK. 
CHICAGO STORE, 62 & 64 S. CANAL ST. 





E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 96 W. Washington Street. 
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fitted with the 
MARKET. 


BLISS TOGGLE DRAWING PRESS, 
<3 BEST FRICTION CLUTCH ON THE 
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STILES & PARKER PRESS 0 





COLD SWARING 
pee 


he Dayton 
Pa a Ma- 
- chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 











~ EXGELSIOR 
NEEDLE 60. 


Torrington, 
Conn. 





SECOND-HAND MACHINERY. 


_CONSULTING MECHANICAL ENGINEERS. 








L. P. BRECKENRIDGE, 


Mem. A. 8. M. E., Consnlting M. E., 
CHAMPAIGN, Il. 


JOHN R. CLAY, 


Cor sulting Eng. for Water Works, 
236 Kirkland Street, CLEVELAND, Ohio. 


_B. CORE Zz Electrical Expert. 
Elec c. Apparatus Designed, 
33 Synene Building. Boston, Mass. 


W. E. CRANE, M. E., 


New England Besiecerinn Co. 
Electric Light and Power Plants. 
17 Harrison Avenue, WATERBURY, Conn. 


- CHARLES A. HAGUE, 


CONSULTING ENGINEER, 
Pumping Plants. Power Plants, Steam, Water, 
Electricity, Designing and Experting, 

P. O. Box 323, 








mm A 





CHAS. 0. HEGGEM, 


Consulting Engineer. 
215 E. South Street, MAS8SILLON, Ohiv 


FRANK H. POND, 


Consulting Engineer, 
619 Wainwright Building, 





Sr. Louis, Mo 


C. L. REDFIELD, 


Designer of Special Machinery. 
Expert in Patent Causes. 
Room 604. 269 Dearborn St., 





Cuicago, I) 


C. E. SARGENT, M. E., 


Curcaao, IIL. 
U. 8. J 


WM. O. WEBBER, 


Consulting Engineer, No. 78 Mason Buflding 
Boston, Mass. Tel. 2102 








Oil 


GAS BLAST 





English Agency: 


AMERICAN GAS FURNACE CO., 


Gas Plants 


FURNACES AND HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





We Don’t 
lake, 


we 
Sell 
Machinery. 


We use our judgment and ex- 
perience of 30 years in buying the 
best machinery made for its pur- 
pose. 

We control the entire output 
of some shops. They make. We 
sell. We are both specialists. 
You get the advantage of this 
special judgment and experience 
Sree, in buying from us. 


HILL, CLARKE & CO., 
Machinery [lerchants, 


156 Oliver St., 12 S. Canal St., 
BOSTON. CHICAGO, III. 


In Stock, Ready to ship, in Boston and 
Chicago, standard sizes of 1! e standard makes 
of Lathes, Planers, Upright Drills, Milling 
Machines, etc., at manufacturers’ lowest 
prices. 











SEND FOR CATALOGUE. 

STER MACHINE SCREW - 
AV ht WKY 
» MASS. 


NINN 
Manufacturers of Set, Cap & 














ROUND and SQUARE: BRASS: 
TELESCOPE: TUBING: 
| BRAZED:anp: SEAMLESS: 
‘TUBES: 1n- =— 
BRASS:‘anp COPPER: 


SLND: FOR 250: PAGE 
SLLUST 1) TM + CO CATALOGUE. f 


BS es 





MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


15in.x6 ft. Engine Lathe. 52 in. x 20 ft. Engine Lathe. 
o 12 ii oe “e l 


22 9-36 wud 50in Drills. 

29 ** 13% ‘ Ka ” Portable Drill. 

- “9° bie ” 36 in. x 14 ft. Planer. 

~~ “Bp © ee sl 12 in. Shajer Traverse Head. 
87 “30 as os Gear Cutter, 54 in. 

= *R * ” e Milling Machine. 


0 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 


145 Broadway and 86 Liberty St., 





Machine Screws, Studs, etc. 


NEW YORK. 





= 


23 


Su Fl, SALTY 


BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


PUN, HOOK AND EYE MAGEINERY, 


‘= aa. MAGHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Speciaity. 
quote prices for either machine or the Goods. 


Send Samples that we may 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC. SCREW MACHINES &= 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 





Cleveland Machine Screw Go., 


CLEVELAND, OHIO. 


STEEL BALLS 


WRITE FOR 
INFORMATION. 
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| THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 


Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 






Sy 
| 










T. Shriver & Go, Y °%3 Bst Sout st, 


MANUFACTURERS OF 








and other | TRAVELING C of 1%, 2,8,5 and 10 Tons 
Machinery, oe Bloceiine by Hand’ or wholly orin part 





sé ee Ss 
.. WorRc 
“ \ MASS. > 





ALFRED BOX & CO., 


PHILADELPHIA, PA. 
Grants a on deaceiprigns, Double Reser 


cote pa over 30,000 Hoists and 700 


a 


i Onno — 


aie: =H 


@ 








CRANES, TROLLEYS, PORTABLE HOISTS; UVEKHEAD TRACK. 


SEND FOR CATALOGUE. 








2343 & 2345 
Callowhill S1., 


PHILADELPHIA, PA. 





MARIS BROS., 


CTaNES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., | } 
Send for Circulars, 1622 Monadnock, Chicago. | 





SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 


SPEIDEL & ROEPER, 
READING, PA. 
Send for Catalogue. 



















Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST f — 
> |MPROVED DRILL CHUCKS, Vas 


Strong, Accurate, Durab'e, Cheap, 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 









Style B, Two-Jaw. 
Awards at the World’s Fair. 





““CUSHMAN 


CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


work. og re 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK 


CO., HARTFORD, CONN. 









t 53 
NT, 


CHUCKS The - Nationa 















DEPEND 
~_ UNIVERSAL, or 
NOK COMBINATION 

siso JORDAN 





Planer chuck. Est'd 1862. 
Strongest. Easiest to change. 
Reversible Jaws (pat- 
ented) giving 5 changes. 
ILLUSTRATED CATALOGUE 
sent. Liberal discounts. Prompt shipment. 

W. WHITLOCK, 39 Cortiandt St., N. ¥ .— 
Works, Hoboken, N. J, McDowell Stocker & Co., Chicago. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any chuck ever offered. This seems a bro 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 


particulars. 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 





WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck. 


Reversible Jaws. Accurate 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 






SWEETLAND va 


The HOGGSON & PETTIS MFG. 


SEND FoR CATALOGUE. 


CO.. - Tew Haven, Coan. 


ACHINER 


For Reducing and Pointing Wire, 








M 
| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1$. W. GOODYEAR, Waterbury, Conn. 





barge ta Tihs 


as used in our Wain- 
wright Feed - Water 
Heaters, and other 

steam appliances. 


i The Taunton (Mass.) Locome- 
tive Mt, Co 








SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lath: 
Chucks with patent reversible jaws 
Drill Chucks, Pianer Chucks and 
Face Plate Jaws. 


SKINNER CHUCK CO., 
New Britain, Conn. 
94 READE ST., Now Yerk City 


SEND FOR CATALOGUE. 








PRATT'S: 
Posing Driving: <3 
Dll Chueh, = ys 


The best system ever devised for holding 
and driving drills. 


WRITE FOR CATALOGUE TO 


THE PRATT CHUCK GO., Glayville, N.Y. 









THE BEST WORKMEN 


ARE USING 


@ROBET 2 4 4 
SWISS FILES. 


MONTGOMERY & Co., 
105 FULTON <*STREET, 
NEW ‘TORK CITY. 








or 


PRINCIPAL ARTICLES: 
LOOKING BACKWARD AND FORWARD. 
SHOP WORK. 

DRAWINGS FOR THE SHOP. 
A CHEAP MILLING MACHINE. 
CAN I GET A PATENT? 


AMONG THE SHOPS. 
THE ROUND BELT. 
NOTES FROM NOTOWN. 
THE LATE E. F. C. DAVIS. 
MACHINE SHOP ARITHMETIC. 
HOW AND WHY. 
VARIOUS SHORT ARTICLES. 


SINGLE COPIES, TEN CENTS. 


One and two cent stamps taken. 





John J. Grant. 


— 








Three men 


Joun J. Grant. 
W. D. Forses. 
Pror. C. H. Benjamin, 


GerorGE P, WHITTLESEY. 


MODERN MACHINE SHOPS. 
Joun H. Coorer. 
IcHABOD PopuNK. 


WHAT MECHANICS THINK. 


DOMESTIC SUBSCRIPTIONS, $1.00 A YEAR. 
FOREIGN SUBSCRIPTIONS, $1.50 A YEAR. 








ber first. 
Frep H. Corvin, Editor. 


G. W. Dickie. 
W. D. Forbes. 


T. R. Almond. 
Sven Anderson. 





can get together ots. 


and fora two-dollar bill have MacuiNERY sent to each of them till October 1, 1896. 
Double the former number of reading pages. more than double the outlay; but under this 
offer only one-third advance in price. No subscription received at the above rates after Octo- 


WALTER Lee Cueney, } Associate Editors. { Wittiam H. Wakeman. 
’ c 





—~ 


F. F. Hemenway, Consulting Engineer. 





CONTRIBUTORS. 

Ww. cae ™ Fs eee omnes. 
; yc + r en Stricklan neass. rlin Smith. 
pia msm pn oe . a ert “ in bal ™ atl AN: Leicester Allen. Geo, L, Fowler. W. Barnet Le Van. N. J. Smith. 
SETTING SLIDE VALVES—ON PAPER. * QUIRK, Daniel Ashworth. Frederick Fosdick. W. B. Mason B. F. Spaulding 
READING THE VERNIER. Frank H. Ball. sAupt Ss. Eeseen- % z —— - en z — 
; > “-HINERY os John H. Barr. Ss. W. year. . K. Mansfield. . D. O. Smith. 
caso oF caer © Di ar F. W. Crovcu. Wm. M. Barr. George B. Grant. M. D. Nagle. Walter B. Snow. 
ROLL LATHES AND ROLL TURNING. A. Ranpovru. — ** Bell Crank.” Samuel Green. H. M. Norris. Theo. F. Scheffler, Jr. 


Teter H. Bullock. Jason Giles. 
Amos H. Brainard. 2 
Henry A. Boyd. 


W. H. Booth. Robert Grimshaw. 
Cc. H. Benjamin. George Guntz. 
Rolla C. Carpenter. 8. Ashton Hand. 
Francis W. Clough. Henry Hess. 
Robert Crawford. James C. Hobart. 
John H. Cooper. James F. Hobart. 
William Cox. Milton P. Higgins: 
James Christie. James Hartness. 
F. H. Daniells. §. Olin Johnson. 
P. 8. Dingey. “* Jarno.” 


Address— 


Fred’k A. Scheffler. 
L. 8S. Starrett. 


Howard A. Pedrick. 
Thos, P. Pemberton. 


Fred H. Perr B. E. D. Stafford. 
W. E. Partridge John T. Usher. 

* Quirk,” Amos Whitney. 
W. B. Ruggles. Jay M. Whitham. 
Richard H. Rice. D. E. Whiton. 
John M. Richardson. Edward J. Willis. 


F. Riddell. 

Geo. I. Rockwood. 
Henry H. Supplee. 
Coleman Sellers. 

* Spike.” 


Geo. P. Whittlesey. 
Thomas D. West. 
Warren E. Willis 
Samuel Webber. 
Wm. O. Webber. 


Machinery, Pearl and Rose Sts., N. Y. City. 











~~ 





DIXON’S 219'- 
Drafting Pencil 


is superior to the very finest 
imported pencils for making 
fine, black lines, clear and 


———~ The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water tc 
the boiler at 21¢ 





ee pe  . e Fahrenheit. 
distinct. Lines do not smut teres “ P. sold. 
Prices low. Satis- 


and have no feather edges. 
Mention AMERICAN MacurnisT. 


faction universal. 


" The National 


And send 10 Cents for Samples. Pipe Bending 
Co. 
JOS. DIXON CRUCIBLE 60. 82 River St. 





Mew Heven, Ct. 


JERSEY CITY, N. J. 











HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULA 


HYDRAULIG TOOLS FOR RAILROAD WORK. 


Vv > 
Drivers or rack S TRANSFE 


TORS. , 


JACK will remove.and replace 


cks without Jacking Up, and is now in use on over 50 


SEND FOR CATALOGUE D. 


The W. & 8. Hydraulic Machinery Works, 


“WATSON & STILLMAN, Proprietors, 
204, 206, 208 and 210 EAST 43d STREET, NEW YORK. 
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Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 


te be obtained at a moderate price. 


ENCINE LATHES. 


22” and 24” furnished in léngths of 8, 10, 12, 1 
and 16 feet Bed. vinoduaden 






With all modern Improvements. 


Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 





OW NAN = GORDON 
LA 
















am Lathes, 30” and 60”. 


IMMEDIATE DELIVERY. 


Engine Lathes, 18”, 22”, 24” = 27", 15 ‘and 30" ‘ thirty ¥ 
days. Drills, Upright 14’, 20” » 28", 32 ‘and 40”. Tur- 
ret Lathes, 12”, 15", 21”, 22", et , 37’ and 48”. Pulley & 


Write for Prices. 


THE LODGE & SHIPLEY M. T. CO., Cincinnati, Ohio. 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, 0., U. S.A. 











MECHANICS 


Architectural Drawing and 
Designing ; Masonry ; Carpentry and Joinery ; Ornamental and Structural Iron 
Work ; Steam Engineering (Stationary, Locomotive or Marine); 
neering; Bridge Engineering ; Municipal Engineering ; Plumbing and Heating; 


Mechanical Drawing ; Electricity; Architecture ; 


Mining ; Prospecting; the English Branches. 


The courses commence with addition in Arithmetic, so that to enroll it is 
A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences. 
romptly. Each student is a class 

vidual direction by a com 


only necessary to know how to read and write. 


forfeited upon failure to pay installments 
by himself, and has the advantage of ind 
instructor. Students make rapid 


Steam 
Licenses, All representations may be relied upon. 


Send for Free Circular, stating the subject: you wish to study, to 
The International Correspondence Schools, SCRANTON, PA. 


progress in learning to Draw and 
spose prepared Instruction and Question Papers, Condensed, Simplified. 
ngineering course is intended to qualify engineers to secure 


Railroad Engi- 


Scholarships are not 





tent 
setter. 








in} its inc 
ING. 


and PUMP 
of PO 


il 


Send for Circular, 


iH and | can generally be extinguished with a pail of water. 
ENGIN iston rods can be 

ER from wrong a 
with an INDICATOR. Ours at $40 is equal in every respect to the high-priced ones. 


HINE & ROBERTSON CO., 6! Cortlandt St., N. Y. 


Scoring of 
using ‘‘ EUREKA’’ PACK- 


pr revented b 
ju Engine Valve is corrected 


stment o 





LITTLE GIANT 


SCREW 
PLATES. 


Cutting all sizes to 
146 diame or. 

For Jeweler, Dentists, Amateurs, Machinists, Black- 

smiths and Carriage-makers’ use, a large variety of 


Labor-S aving 3 Tools and Machinery. Send for our 
Catalog 


WELLS BROS. & CO., 


CREENFIELD, MASS., U.S.A. 


SSse 2 SP <> <3 <> 


su ime 








3 iss RS STAMPS 








Your Lathe Centers 
with our 


“CENTRE GRINDER,” 


and save time and 


van 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL,, U.S. A. 





THE TAYLOR-RICE ENGINEERING 00., 


jJUCCESSORS 
American Standard Gauge and Tool Works. 
WILMINGTON, DEL. 





ADJUSTABLE BLADE REAMERS 


Send for New Pamphlet. 





THE PERAING DRAW STROKE TRIMMER, 
















PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 





A. D. QUINT, Hartford, Ct. 





ARRANGED 
FOR TAPPING 
WITH FROM 
2T0 12 
SPINDLES. 











TN INVA Grape —— 


VAgAIN rs | 


wif ERLAND SEN~ 


ITS CEN TRE ST- 





RRANTEO 







Wa 








woop 
MACHINERY 


OF EVERY KIND. 


PRINTED MATTER ON 
APPLICATION. 


THE EGAN 6O., 


939-259 W. Front &t., 
CINCINNATI, OHIO. 



















AUTOMATIC. BAND SAW FILER. 


For saws from one-eighth inch to two inches wide. For teeth as 








36 
24 
15 


36 “7 i) 
24 “ ad 
15 “ Ld 





Pat. Dec, 24, 1889, 


REGULAR SIZES. 
a inch by ° inch yw? 8 feet. 


PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES.GNED. 
' Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 


“e “ * “ 
“ 6 oe 
“ oe 4 “ 








THE 


STIRLING 


WATER TUBE SAFETY BOILERS. 
SAFE. ECONOMICAL. DURABLE. 


No cast metal. No flat surfaces. No multitudi- 
nous hand-hole plates and gaskets to remove, clean 
and make tight with every cleaning. Four manholes 
give access to interior of every tube. Write for 
catalog Z. 


THE STIRLING CO., 
Gen’! Offices, CHICACO, ILL. 


Branches in all Cities. PULLMAN BLOG. 





CISHOLT 
TURRET 
LATHES 


UNIVERSAL TOOL GRINDERS. 


SEND FOR PARTICULARS. 
MADISON, WISCONSIN. 





Ss. M. 


739, aidDcor 










BALZER: 


QFF MILLING CUTTERS. 
PATENTED MARCH 6, 1895. 


Of this Tool the 
AMERICAN MACHINIST, 


meMay 30, 1895, said: 


ps ‘Mr. Balze ® 


a Saladppl to 








LANDT ST., |NEW YORK CITY. 





BoLtT anu Nut 









WRITE FOR CATALOGUE 





MACHINERY. ee es 
* se oo” qe oo ¥* 
% ot Be p0 goth BE 
* 9 oP dh (OF 





MACHINERY CO. 
















The NATIONAL 





TIFFIN, OHIO. 

































fine as one-eighth inch LS nt to point, to as coarse as one inch 
from point to point. 125 TEETH PER MINUTE. Common files. 
Will file unevenly spacei saws. Leaves no burr. Its work is more 
uniform than hand filing. Keep your saws sharp! Do more work! 
Save Bye pont gt Save saws! Look at your saws! How many 

? Hand work is TFDIOUS, UNPLEASANT, DIFFI- 
torr. ns DISPEASK WITH IT, Get this machine and let your boy 
runit, Sendforcircular. ‘* 



























ste? 
No. 3 Universal Grinder. 


SCHUCHARDT & SCHUTTE. 
59 Spandauerstrasse, Berlin. 





Germany: 


These Ma- 
chines embody 
the best princi- 
ples for the 
rapid produc- 
@ tion of good a 
work, and have 
maby conven- 
iepces. 


ADDRESS, 


LANDIS 
BROS. 


Pa. No. 3 Plain Grinder. 








France: AD. JANSSENS. 
16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








P. BLAISDELL & C0. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


alent ahscs “cle leaks aad. » 
8to 18in. Swine. 


SEBASTIAN-MAY CO., 












: = \ ENGINE LATHES SIDNEY, OHIO 
HAND LATHES, FOOT LATHES AND . : 
MILLING MACHINES. MARE TOUR T00LS WITH A STERL STAN?, 


Manning, Maxwell & Moore, TB. ORCNSRBRA 


ts, 111 Liberty Street, New York. 
emaanis 45 Bouth Canal Street, Chicago. 125 C HAMPL AIN ST. 
CLEVE LANO, OH/O 


424 Telephone Building, Pittsburgh, Pa. 
SEND FOR PRICE LIST No. 4 
























LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 








D, SAUNDERS SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~~ Steam and Gas Fitters’ Hand Tools, 


21 Atherton 8t.. Yonkers, N. Y. 


BORING AND 


TURNING. 


Wis 
oh meme 55, & 6 Sig 
lala . & y ail. Bickford, 


LAXEPOST, 8. 8. 


SEND FOR CIRCULAR. 


NEW HAVEN MFG, 60., 


New Haven, Coun, 
MANUFACTURERS OF 


FRICTION 
PULLEYS 












The Van Norman Universal Bench Lathe. 


hed qetachmente, » om 
Pride, UNvitsaL MILLING 
MACHINE, SCK UTTER 
AND UNIVERSAL GRINDER. 


e et 
= for all kinds of small fine 


CUT-OFF 
COUPLINGS. 








Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
CUTTING-OFF MACHINES, Springfield, Mass, 





wpatpe a CENTER DRILLS 


HURLBUT-RoGerRs MACHINE Co., 


So. Supsury, Mass, 





FT 
ANDOTHER TOOLS, FIR E E 
J. T. SLOCOMB & CO., Providence, R, I. 








HIGH-SPEED AUTOMATIC 
ELECTRIC LICHT 
ENCINES. 


SIMPLE, HIGH-GRADE, NOISE- 
LESS, SELF-LUBRICATING. 


NEEDING NO ATTENTION. 


W. D. FORBES & 60., 


1302 Hudson St., 


Hoboken, N. J. 


2 blocks from 14th St. Ferry. 















A practical all-around te ll 
and threading tool. ms mm pnd 
=} adapted for the economical use 


- Of self-hardening steel. 








MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICAGO. 





How Orten Do You Was Out Your Boiters, 
cot $e aan Man Feu BOP Guaintea with the 


RUE BOILER WASHER and TESTER? 


If not, send for Catalogue | which will not only give 
you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner. 


RUE MPG CO. 118 N. 





9th St, Philadelphia, Pa. 
MACHINISTS. 


We make this vise for 


FREE FLOWING & ABSOLU = 
=JTHE-BEST- Liquid: DRAWING NK wow Mave “holding small or irregular 
shaped pieces while drilling. 


= If vour dealer does not aw Pte tk yy stock The work can’t slip. You break no drills. Write us. 


SD Never e'sOve Phandepht, and Oey | TEE DRILLING VISE O0., Chicago. 





JETB WNidslaalila 
ffs LACK-S.AH. TEL cLY WATER ENO LA IN 








The lather Mew Patent Taper Attachment, 


Accurate, 

Easy ad quick to operate, 

No backlach or lost motion. 

All changes can be made from front of lathe, 


THE BEST. 
FLATHER & COMPANY, - NASHUA, N. H. 


JONES " LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 






16’’ Lathe with 
Taper Attachment. 








Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery, Publishers 
of ‘‘Rapid Lathe Work,” by 
Capacity 2 in. new method (Hartness System). 

diameter, Send for catalogue. 

24 in. long. 





_ BEYOND COMPARISON IS 


THE RIVETT LATHE, 


MADE BY THE 


FANEUIL WATCH TOOL CO., 
BRIGHTON, BOSTON, MASS., U.S. A. 


With the new attachment, the Rivett Automatic 
Chuck Closer, from 100% to 300% more work can 
be done. Write for particulars. 


SAR a inard Milling Machine 


SG RGEARCUTTING Macy 
Or ileel BS8™, 














UNIVERSAL co 
PLAIN & SPECIAL MILLING 
MACHINES. ALSO 
CAM-CUTTING® MILL - 
GRINDING MACHINES. 











THE GOLBURN KEYWAY GUTTER, 


Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
no equal. Send 
for illustrated 
catalogue. 


BAKER "BROTHERS, 
385 S. Erle St., TOLEDO, OHIO. 























FOR HAND OR POWER, 


RATCHET DRILLS, RATCHET DIE STOCKS AND 





MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS, 
66 CARDEN ST., BRIDGEPORT, CONN. 


Pipe Cutting and Threading Machinery, 








ILLING MACHINES|FOOT ‘POWER LATHES 
TURRET LATHES 


» and Experimen- 
HIGH GRADE TOOLS ONLY. 


MANUFACTURED BY 





chine Shop Work. 
High grade tools; gicgast in design, supe oo con- 
struction. The hest 1 ya 4 
eaneta F cong wl a athes ma “/ = sand quality 


KEMPSMITH MACHINE TOOL CO., WF, A JNO, BARNES CO. 








CHAS. CHURCHILL & CO., Lrpb. 
21 Cross Srt., Finssury, LONDON, E. C., ENG. 


MILWAUKEE, WIS., U. S.A. URCHILL é 
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ME ONG & ALSTATTER 6.) Few Speed @gp | SMILL $THE INTERNATIONALS IRE — 














apres ms 







wmigieueteniedesie 12 NCCAOr HIGH GRADE AUTOMATIC INJECTOR. THE 
3 No. sas. CATALOG TELLS WHY. 
ete eat BILLS. WORLD SPECIALTY co., RESULT 


113 SEVENTH ST., DETROIT, MICH. 


5 ow every "revolution, ct 
: peoting either right or \7 
> left ickel plated. 





Many improved fea- J? 

: tures make this the best _ 

» Indicator on the market at anywhere 
> near the price. 


PRICE: PLAIN, $1.50. 
” Witn Serit Car, $1.75. 
> Catalogue of Fine Tools free, 


Boe De hea oot 


ATHOL, MASs., U. 


PUNC “at Cross wt. Finsbury, E i. 

HES AND SHEARS  disatasasesksseosesses 
WELDING MAGHINES W.-C. YOUNG MFé@. Co., "x= 
i AND DROP HAMMERS, Foot Lathes, Engine Lathes, 
4 


fl SHEARS AND PUNCHES. 
i DETRIGK & HARVEY 


Siig OPEN 
. SIDE 


Baltimore, Md. 
r LA N E RS. Send for Catalogue D. SPRINGFIELD, OHIO, 


Albro Worm and Worm Gear| (aReOaeane TST Red a a el Pa 


Producing Profiled Wark by Milling is Almost Impossib 


If you have to buy your Cutters, by the hi,’) 
costs of these Cutters and by the long ti 
you will have to wait forthem. Geta 


J. E. REINECKER. 


Chemnitz-Gablenz, Germany, 











DOUBLE PUNCH AND SHEARS. 


SPOSCOSOS HEHE SEH SEE THEY 82 SOOOOE 
rr wr 

PE eS PT eS 

TrTVvVvVvVvVVVVVVWVYeYeerrrrrererwerweTeTT 


ee 























RELIEVING LATHE and you wi’, 
with surprise, find out how cheaply and h: 

™ quickly youcan make your own Relieved C 

= ters with either straight or spiral teeth, rec: 
angular or side relief, also relieved wor 
gear hobs with spiral teeth, cutting fa 
rectangular to thread. 













CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 


The HOPPES Lir-Steam Ted-Water Pur; 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 
























} - Tt fl Sd hs ete ag | INGOTS, CASTINGS, WIRE, SHEET &c. 
| NSSTIIIEIED” Socata #1 Radio 5, Siege need | THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
4 Sean, Blot aomealerons...50x s | 22 00\WASHINGTON AVE.PHILADELPHIA.,PA. 
| rot ogee Cy Y ORICINAL MANUFACTURERS OF PHOSPHOR- 
. =a — than any other er. ? QP » BRONZE IN THE UNITED STATES AND SOLE 
* Surveying Instruments, System. Infor- P heiphovdrony | Makers or “ELEPHANT BRAND PHosrHor-BRonze, 
4 The largest and best assorted stock in America, All requisites . ce 
i for field and draughting room. We have made a study of this line, mation cheer- 
and our goods are warranted to be as nearly perfect a; it is pos sible i 
1 to make them. Prices reasonable. % fully furnished. 


A [ULver’s Prorit 





. i The Albro-Clem 


‘ 

ia 

1 CATALOGUE ON APPLICATION. 
} 

- 

| 

| 





Elevator Co. Lies in the accuracy and amount of work it will or 
Boss SCREW dei GAGE. , can be made to produce ina giventime. No ae 
41] & 413 Cherry St. will do better nor more than ours. Get our book an 
A full - line of , tray soclbpir diner * pag 
Pitches @ m from Philadelphia, Pa. ee en 
4 §& Ue to 40. The Cincinnati Milling Machine Co., 








FOR 'NSIDE AND OUTSIDE WORK. Som ETHING New! 


4 Mailed till October 1st for $1.00. 
: STANDARD TOOL CO., a. 
4 ATHOL, MASS., U.S. A. Pre, port pald, 60 cents 


Catalog of latest designs in Machinists’ Fine Coffin & Leighton, 
Tools to be hai for the asking. SYRACUSE, N. Y. 


CINCINNATI. OHIO 


" ONOVER 


HANDSOME CATALOGUE ON 


sT00k 
ONDENSER 
= THE CONOVER MF6.CO. 39 Contuanor SrNY. 


IMPROVED Fc HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 


























This Cut shows how stroke can be Adjusted 


* with Machine in motion by the Micrometer 
Machine Shop Work. Adjustment, fine and delicate. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 











| motion. 

| It has Adjustable Table for planing Taper Work. 

| ' The Table can be removed for fastening work to the Apron. — ( 
i IMPROVED 15” PILLAR SHAPER. It has a strong, graduated, swivel vise. 
i EUROPEAN AGENTS: Quick work, rapid changes, modern ideas. Buy the best. 
: 


1 Chas. Churchill & Co., Lid, 21 Cross Street, 


| Finsbury, London. 
| stages ton 00 pin, THE HENDEY MACHINE CO., 
er. 


Bugen Soller, Basel, Switzerland. Send for Circular. TORRINCTON, CONN 





1895 
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“THE OTTO" GAS ENGINE WORKS 
’ P 
[ 33d & Walnut Streets, 245 Lake Street, we SSeS 
PHILADELPHIA. CHICAGO. MANUFACTURERS # bons 
i Hew York Agency, 18 Vesey St Sa OF IMPROVED -= 
; 40,000 SOLD. CORLISS STEAM ENGINES z. 
_ MANY NEW IMPROVEMENTS In FULL VARIETy [aie ci | 
; gen wen Wa fi CanTRACTS ——— Hower ge. = <= |S ae 
[pie COAL GAS mS TAKEN FoR [OMPLETE Py ns eo ee 
3 } 
5 

WAYNESBORO 

ar NATURAL GAS, | DUPLEX BELT DRIVEN AIR COMPRESSOR. FRICK COMPANY, — 

at ive PRODUCER GAS, THE BARD DRILL Co., Se 

iVerag® OR GASOLINE. | sun «2 aRLPUAREAAY, ie pete. ECLIPSE CORLISS ENGINES 
R. ai "ae - sa 40 TO 2,000 H. P., ALL STYLES. 
eee SUNS” CS EATS AD PUNTE, Zi Send for Illustrated Catalogue. 
Congene, Se » ys Per Sent. Less 99 than ANY ALSO BUILDERS OF 
ot Dn n § 3 ‘ ‘ ’ 

7 pacha. cron hi steve non > Electric High Speed Engines and 
he ROCK DRILLS AIR COMPRESSORS (Tandem Compound.) Ice-Making and Refrigerating Machirery, 
ac 3 ’ 

Te AUTOMATIC 
Wor All styles and sizes, HIGH SPEED 
fac: Suitable for all duties. " ; A : ~ 
Se eS | ©WESTON ENGINE CO., Painted Post, W. Y. 
. THE POHLE HIGH PRESSURE BOILERS % sang ac REPRESENTATIVES. | 
ry it Air Lirt Pump. —= AND » ’ yj Reranion Supply & Machinery 5 Berantin. a. 
; Pe = ALLEN’S PATENT PORTABLE = Thos. K. Carcy & Bros. Co., 26 Light St, Bal. 
f : y Send for full te = aa timore, Md. : 
= ¢ Vs descriptive catalogues Pneumatic Rivetters and Air Compressors. COMPLETE POWER PLANTS Michell, Lewis & Staver Oo., Beattie, Wash. 
ughs SD EM enc | DE BERGUE & CO., Manchester, England, 
THE INGERSOLL-SERGEANT DRILL 6O., eM ERTS 
10, Havemeyer Building, NEW YORK. The ye. domcetena 
a i that will not lose its 
CHAS. A. STRELINGER & CO., pap = thy nal 
Tools, Supplies and Machinery, rwSYRACUSE 
DETROIT, MICH. ae . , 
N. ¥, | isle 
ON —— _ 
NeZA LN ALN ALN Xa 1 Noa ALN oF 
. me _|AMES IRON WORKS, wee. 
Ke ts aS, aber 
es =Center Grin € asia Bx -° Cortlandt St., New York City. 50 Oliver St., Boston, Mass, 
uGa * » very best in ex — Fe 18 South Canal St., Chi ill. 1026 Filb . hia, 
— Dy E unhesitatingly — >. ae A’ “y grind ra Sones — Wiss o an ’ cago, 2 ert St., Philadelp Pa. 
Cy that is exceec ing > ane ° -‘do it uic y anc Beg 
r 2) NV snethstne of any se, up to spinch swing do. di enses [B ORR & SEMBOWER, 
ZAN it . agente nse “toggery ” that usually mins rg “We issue Pe (INCORPORATED.) 
vA por De of poet tools. One wae sot ‘Shall we mail it? ay VERTICAL, HORIZONTAL, MARINE . 
Nor . : tise anent thi a: INN = 2} 
nee weland & Faulconer M's Co, f- HOISTING ENGINES, a= 
BORG ay = 
oN etroit, gbicbigan. A VERTICAL AND HORIZONTAL BOILERS. 
Ox ” . x . READING, PA. 
Dy: RENTER ERTL) /ES n B , 60 8. C STREET, 70. 
. ce mare . zs ROR INORG BERRIES TERN BRANCH ANAL STREET, CHICAGO 
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LINK-BELT ENGINEERING CO,, 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 
rials Manila Rope Power Transmissions, Link-Belt Guar- 
anteed Friction Clutches, etc. ; 


(Western House, LINK-BELT MACHINERY CO., Chicago.) 


GUILD & CARRISON, 


perenne Kent Ave., cor. $. 10th St., BROOKLYN, WN. Y. 
VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 


OUR LATEST PRO D UC J 0 N. CONDENSERS, STEAM PUMPS. 


No. o Radial Drill. Something entirely 
new. Advantages for all shops. Now FARIS TUBE CLAAWN HR. 


ready for you. 


BICKFORD DRILL AND TOOL CO.,| aja 
DPVCAVVVVVVVSVVSVSVUVSSVSVSVSVAAA 


: DOES COOD WORK. NEVER CETS STUCK, MAKES CLEANING EASY. 
3 Pike Street, Cincinnati, Ohio. Buy them of your dealer or from us. FARIES MFG. CO., Decatur, I11. 


CIRCULARS MAILED ON APPLICATION. 


DRY C TEAM. | MOFFET PORTABLE DRILL. A CE. BRowWN, 


UNSURPASSED Weighs 48 Ibs. and ENCINEERS, FOUNDERS & MACHINISTS. 
Simpson's Centrifugal pug rills from 4% to 


Steam Separator. REAMER. ee SHAFTING, P ULLEYS., 


For Supplying Clean and Dry Steam Runs with Steam H AN Cc E RS, Etc. 


ngines, Dry Houses, etc. 


: LATEST! BEST! CH 


—4 





For Att Crasses Or Work. 


EVERY MACHINE WARRANTED. 
SEND FOR NEW CATALOCUE. 


CHICACO, ILL., ° 7 703-7 WESTERN UNION BLDG. 
NEW YORK, - . - 














































Estimates and Plans tur- 
nished for transmitting 
Power by 


HORIZONTAL 









Place Separator as close to engine | Will work in any 
as possible, the steam taking a spiral ae 
course between the threads causes position. 
4 the water to be thrown by centri 
4 force against the outer walls, while the 
| dry steam # through the small holes 
H to center of pipe. Steam can enter at 


—OoR— 
Compressed Air. 


Friction Blutch Couplings. @ 


AND 


4 A or B, as convenience may require ; 


also used in conveying steam long dis- STEAM SIRENS. 


2 } 
p ey 5 AN 4 4 
7 Wener’ Geo Genereters, ond for all per. —= <2 eed Ne [WHISTLES.] ; VE RTI CA & 
. poses where Dry Steam is necessary. as y e 
KEYSTONE ENGINE & MACHINE WORKS, + a Manafactured by Send for Catalogue. 


Fifth and Buttonwood Streets, Philadelphia, 
THO ” Boston, Mass., Agent, 
QUAS HORT, 14? Sumner Ute! ae Send for Circular, 


SHAFTINGC. 


hese dG TIMOLAT, ae x : 
~esat a Also for Erecting same. 


WMUNE 465 & 467 W. Broadway, 17 Dey St., New York. 


NEW YORK, 
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T) THE BICYCLE MANUEAGTURERS 


Nos. 12 and 13 Plain Milling Machines. 


“Compact, Powerful and Rigid,” 
Fitted for cutting sprocket wheels and 
i great variety of work. One boy to fow 
machines. 


Brown & Sharpe Mfg. Co. 


PROVIDENCE, R. I. 


KnaLtanp—BUCK & HICKMAN 280 Whitechapel Koad, London, k 

Exetanp—CHAS. CHURCHILL & CO., Ltd. 21, Cross St., Finsbury, 
London, E. C, 

Geruasy—SCHUCHARDT? & SCHUTTE, 59 Spandauerstrasse. 
Berlin, C. (Smail Tools). 

Gerewaxny—GUSTAV DIECHMANN & SOUWN, Zimmer-Strasse 


87, Berlin, 8. W. 12. Germany. 
Feance—FENWICK FRERES & CO., 21 Rue Martel, Paris. 





France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux 
(Seine.) 

Cuicaco, Itt. —-FRED. A, RICH, 23 So. Canal St. 

New York Crry—F. G. KRETSCHMER. 136 Liberty St., Room 507. 








HAMI _ 
OHIO 


tHe NILES TOOL WORKS ., 


MACHINE TOOLS * 





et [; ® ‘ig 


NO. "3 HORIZONTAL BORING AND DRILLING MACHINE, 
BOSTON, PHILADELPHIA, 
Correspondence Solicited. 


NEW YORK, CHICAGO, PITTSBURGH. 








Jenkins Bros. Valves. 


Honestly manufactured. 
Warranted as represented. 
Look for Trade Mark. 


JENKINS BROS., 


PHILADELPHIA. CHICAGO, 










TRADE 


JENKINS 


MARK 





NEW YORK. BOSTON. 


WM. SELLERS & C0, incorporated 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting. 
Pulleys, Hangings, Couplings, ete. r 
INJECTORS FOR ALL CLASSES OF BOILERS, ~ 














‘Menate. tured + 
THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 


THE FOLLOWING J. A. Fay & Egan Co........ 24 South Canal Street, Chicago. 
MACHINERY Strong, Carlis'e $ Turney Co....193 Bank Street, dleveland. 
MERCHANTS CARRY E, A. Kinsey & Co.......... 227 West 4th Street, Cincinnati. — sui.- 
Thos. K. Over & Bros, Co.. -26 Light Street, Baltimore. — 
SAMPLES. TJ. Jo MoCabe.....000 seccseces ‘id Dey Street, New York City. 





EBERHARDT’S PAT. TOOL ome 
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For LATHES, PLANERS AND SHAPERS. sms wine 
IT NEVER REQUIRES FORCING. fe 
NO STOCK OF HEAVY STEEL ON HAND. — 
WILL SAVE ITS COST IN A FEW DAYS. 
WRITE FOR DESCRIPTIVE CIRCULARS 


To COULD & EBERHARDT, NEWARK, N. J. 
Patented July 17, 1891. Not an infringement. 









PRATT & WHITNEY CO., 
HARTFORD, CONN., U. S. A. 


Have recently improved the construction of 
Drop Hammers and made substantial reductio: 
in the price of each size from 250 to 1,500 
pound machine. 

Die Sinking, Milling and Profiling Machin: 

: and Trimming Presses are also offered at r. 
duced prices. Quotations will be given on application. 


NEW YORK, (38 Liberty St. BOSTON, 47 Pearl St. 
CHICAGO, 42 & 44 S. Clinton St. 


The Billings & Spencer Co., 


S. A. 








ew Tay 


HARTFORD, CONN., U. 
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Improved Drop Hammers. 


INCREASED EFFICIENCY. 
DECREASED REPAIR ACCOUNT. 


ges 





Call at our works and see these hammers in operation. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 

















IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashorofh Manufacturing: Ct, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


The most Com- 
plete, Compact, 
and Reliable In: 
dicator Outfit. for 
indicating high or 
slow speed engines 
now made. This 
instrument re 
ceived at ‘“ The 
World’s Colum- 
bian Exposition” 
the 























BUILT BY 


Fitield Tool Co. 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
manship and Fin- 
ish, Reliability and 
=aal Efficiency. send for 
Special Pamphiet. 





LOWELL, MASS. 


?40TOS, DESCRIPTION AND PRIGES ON APPLICATION. 











UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


Sa) VIYMANSGORDON 








J. M. ALLEN, PReEsmpenrt. 

WM. B. FRANKLIN, Vics-Presment 
F. B. ALLEN, Seconp Vicr-PRESIDENT 
J. B. Prerce, Secretary & TREASURE® 


THE ACME MACHINERY C0., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single and Double Automatic ° 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


=~” DROP FORGINGS 
— Woop ' WORKERS’ VISES — 




















Fy T. DEC. 5, 1882. 
PAT. DEC. 4, 1888. 
PAT: AUG. 25, 1885. 





We make the following sizes of 
HENDEY-NORTON LATHES, 
12”, 14”, 16”, 18”, 20”, 24”, 27” and 30” swing. Also 


IMPROVED HENDEY PILLAR SHAPERS, 
15’, 24” and 25” stroke. 
See our advertisement on page 718 of this paper. 


THE HENDEY MACHINE CO., Torrington, 


i 





Conn. 

















sJ.M.CARPENTER : 
PAWTUCKET.R.|I. 
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